Survey of Planned Water Recycling

The Department; in coordination with the
WateReuse Association of California, conducted a
1995 survey to update the Association’s 1993 survey
of local agencies planned water recycling. The follow-
ing tables show survey results for each of the State’s
ten hydrologic regions.

~ Dara presented in the rables represent survey re-
. spondents’ maximum estimares of potential recycling,
Often, agencies reported multiple projects that may
be alternatives to one another. Some reporred projects
have multiple local agency sponsors. Their supplies are
shown as reported by each sponsor.
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TABLE 3A-1
Planned Water Recycling for North Coast Region

Agency Name Type Total Supply New Supply  Category of Use Comments

(af) (af)

Project Name

Weaverville Water Reclamation Plant Weaverville Community Services Districe Concepruat 90 0 Industrial
Weaverville Community Services District Conceptual 250 0 Landscape
Tozal 340 0
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TABLE 3A-2

Planned Water Recyciing for San Francisco Bay Region

Praject Nane Agency Name Type Toral Supply New Supply Category of Use Cemments
{af) {af)

Phase | Water Reclamation Program Alameda Counry Water District Planned 1,628 1,628 Landscape Feasibility Study
Phase 2 Water Reclamanon Program Alameda County Water District Planned 1.045 1,045 Landscape Feasibility Scudy
Industrial Use Central Contra Costa Sanitary Distriet Planned 20,000 20,000 {ndustrial Feasibility Study
Lamorinda Central Contra Costa Sanstary Diserict Planned 1,300 1,300 Landscape Preliminary Design
Zone [ Central Contra Costa Sanitary Districe Planned 1,200 1,200 Landscape Final Design

San Ramon Valley Reeycled Water Program DSRSD/EBMUD Recycled Water Authority  Planned 6,870 6.870 Landscape Feasibility Study
Hercules/Franklin Canyon WRP-Phase 2 East Bay Municipal Utilities Distnice Planned 1,300 1,300 Industrial Feasibility Study
Hercules/Franklin Canyon WRP-Phase 2 East Bay Mumicipal Utilities District Planned 950 950 Landseape Feasibility Srudy
Lamonndz Water Recycling Project East Bay Municipal Unlines District Planned 1,200 0 Landscape Feasibility Study
San Ramon Valley Warer Recycling Project East Bay Municipal Utilivies District Planned 3,160 3,100 Landscape Feasibility Study
Cenereal Faurfield-Phase | Fairfield-Suisun Sewer Distrier Planned 342 0 Industrial Preliminary Design
Central Fairficld-Phase | Fairfield-Suisun Sewer District Planned 281 0 Landscape Prefiminary Design
Central Fasrfield-Phase 2 Fairfield-Suisun Sewer District Planned 599 0 Landscape Feasibility Study
Lower Sutsun Valley Project Fairfield-Suisun Sewer Distner Planned 630 0 Landscape Feasibiliry Study
Suisun City/Tolenas Fatefield-Suisun Sewer Distrier Planned 22 ] Induserial Feasibility Study
Sussun Ciey/Tolenas Fairfield-Suisun Sewer District Planned §,066 0 Landscape Feasibility Study
Ceneral Mann Water Recycling Project Marin Munscspal Water Districe Planned 33 55 Industeal Feasibilicy Study
Cenzral Manin Warer Recycling Project Marin Municipal Water Districe Planned 800 800 Landscape Feasibility Study
Bel Mann Keys Golf Course North Marin Water District Planned 382 382 Landscape Feasibilicy Study
Black Poine Golf Links Narth Mann Water District Planned 382 382 Landscape Feasibility Study
Golf Course Irnganen, City Park Irngauon North San Mateo County San. Districe Planned 1,120 1,120 Industrial Preliminary Design
Golf Course Irngauen, City Park Irmgation North San Mateo County San. District Planned 3,300 3,300 Landscape Preliminary Design
Water Reclamation Petaluma, City of Planned 5.750 0 Agnculture Feasibility Swdy
Water Reclamarion Peraluma, Cicy of Phanned 500 0 Landscape Feasibiity Srudy
S.F. Water Recycling Master Plan San Francisco Department of Public Works ~ Planned 920 920 Industrial Preliminary Design
5.F. Water Recycling Master Plan San Francisco Department of Public Works  Planned 8,280 8,280 Landseape Preliminary Destgn
5.F. Water Recycling Master Plan San Franasco Deparument of Public Works  Planned 2,300 2,300 Other Preliminary Design
South Bay Water Reeycling Project Santa Clam, City of Planned 840 840 Landscape Final Design

South Bay Water Recycling Project South Bay Warer Recycling-5an Jose Planned 1,000 1,000 Agriculture Feasibility Study
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TABLE 3A-2
Planned Water Recycling for $San Francisco Bay Region (continued)

Praject Name Agency Name Type Total Supply  New Supply  Category of Use Comments
(af) (af)
South Bay Water Recycling Project South Bay Warer Recycling-San Jose Planned 10,000 10,000 Environmental Feasibility Seudy
South Bay Water Recycling Project South Bay Warer Recycling-5an Jose Planned 10,000 10,000 Indusersal Feasibility Study
South Bay Warer Recyeling Project South Bay Water Recycling-San Jose Planned 10,000 10,000 Landseape Feasibility Study
Nonpotabie Wastewarer Reuse Master Plan Union Sanitanon District Planned 4,031 4,031 Landscape Feasibilicy Study
Total 101193 90,803
Exxon Refinery Benicia, City of Conceprual 2,800 2,800 Industrial
Future Irrigation Central Conera Costa Sanitary Districe Congeprual 2,600 2,000 Landscape
Delra Diable Primary Trearment Plant Phase I Delta Diablo Sanitation Disericr Conceprual 1,120 1,120 Landscape
Oakiand/Berkeley/1-80 Warer Reclamation East Bay Munscipal Uttlities Disorice Conceprual 100 160 Induscrial
Project
Oaldand/Berkeley/I-80 Warer Reclamation East Bay Mumicipal Utilines Districe Conceprual 1,250 1,250 Landscape
Project
San Leandro Reclamation Facilicy-Phase 2 East Bay Musncipal Utilides Distrier Conceprual 900 900 Landscape
Carneros Napa Santtadon Distncr Conceprual 1,000 0 Agriculture
Kennedy Golf Course Napa Sanitater District Conceprual 460 0 Landseape
Imola Recycled Water Pipeline Instaliaton Napa, City of Conceprual 400 0 Landseape
South County Warer Reclamation Santa Clara Valley Water Distnier Conceptual 260 0 Agniculture
South Counegy Warer Reelamauon Santa Clara Valiey Warer Diserict Conceptual 4,300 0 Landscape
South County Warer Reclamarion Santa Clara Valley Water Disericr Concepiual 1,350 0 Other
Total

15,880 8,170
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TABLE 3A-3
Planned Water Recycling for Central Coast Region

Project Name Agency Name Type Total Supply New Supply Category of Use Camments
{af) {af)
SSLOCSD Reclamaton Project Arroyo Grande, City of Planned 200 200 Agriculture Prefiminary Design
SSLOCSD Reclamanen Project Arroyo Grande, Cigy of Planned 700 700 Groundwater  Preliminary Design
Recharge
SSLOCSD Reclamasion Project Arroyo Grande, Cliry of Planned 600 600 Landscape Preliminary Design
Aquifer Storage/Recovery Monterey Counry Regional Water Agency Planned 10,600 10,000
Castroville Seawater Intrusion Project Monterey County Water Resources Ageney  Planned 3,700 3,700 Agriculture Construction
Urban Reuse Project Monterey Regional Warer Pollution Planned 3,000 3.000 Landscape Feasibility Study
Control Agency
Santa Cruz Water Reuse Project Pajaro Valley Water Managemenrt Agency Pianned 6,000 6,000
Watsonville Warer Reuse Project Pajaro Valley Wacer Management Agency Planned - 12,000 12,000
Water Reuse Projece San Luwis Obispo, City of Planned 300 0 Agnculture Feasibility Study
Water Reuse Progect San Luis Obispo, City of Planaed 1,200 0 Environmental  Feasibility Study
Water Reuse Project San Luis Obispa, City of Planned 900 0 Landscape Feasibility Study
SVWD Recyeled Water Plant Scocrs Valley Water Districe Planned 450 450 Landscape Preliminary Design
Tozal 39,050 36.650
Ciry of Buellton Bueliton, City of Conceprual 373 ¢ Groundwater
Rechasge
City of Morro Bay WWTP Morzro Bay, Ciry of Caonceprtual 625 0 Agniculture
Envest Water Initauve/Landfill Vandenberg Air Force Base Conceprual 20 4] Agniculture
Groundwater Recharge
Total 1,020 ¢
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TABLE 3A-4

Planned Water Recycling for South Coast Region

Agency Name

Type Total Supply New Supply  Category of Use Comments
(ap (af

Reclaimed Water Wholesale Transmission Calleguas Municipal Water Districe Planned 617 0 Other Preliminary Desipn
System
Non-demesnic Irrigasion System Capistrano Valley Warer Distriet Planned 200 200 Agriculrare Feasibility Study
Non-domestc Irngavon System Capistrano Valley Water Distrier Planned 3,100 3,100 Landscape Feasibility Study
Carlsbad Warer Reclamauon Plan- Carlsbad Municipal Water Diserict Planned 500 500 Agriculure Preliminary Design
Encna Basin-P2
Carlsbad Water Reclamaton Plan- Carlsbad Municipal Wazer Distnict Planned 11,000 11,000 Landscape Prefiminary Design
Encina Basin-P2
Reclumed Water Syscem Castatc Lake Warer Agency Planned 1,300 0 Industrial Preliminary Design
Reclaimed Warer System Castase Lake Warter Apency Planned 8,000 0 Landscape Preliminary Design
Esteban Toeres Water Recycling Project Central Basin Munucipal Warter Districy Planned 4,400 4,400 Industrial Preliminary Design
Esteban Torres Warer Recycling Project Central Basin Municipal Water Districe Planned 4,600 4,600 Landscape Preliminary Design
Cashon Canyon Reclamaton Project-Phase I Chino Basin Municipal Wazer District Planned 800 0 Industrial Final Design
Casbon Canyon Reclamaton Project-Phase 1 Chino Basin Municipal Water Distric Planned 1,090 0 Landscape Final Design
Carbon Canyon Reclamarion Projeet-Phase 1 Chino Basin Municipal Water District Planned 10,000 0 Onther Final Besign
Expanded Carbon Canyon Reclamanon Project  Chino Basin Municipal Water Districe Planned 6,000 0 Agriculture Feasibilizy Study
Expanded Carbon Canyon Reclamation Project  Chino Basin Municipal Water Districe Planned 1,620 ] Industrial Feasibilicy Study
Expanded Carbon Canyon Recdlamauon Projgct  Chine Basin Municipal Water Diserict Planned 7,598 o Landscape Feasibility Study
Expanded Carbon Canyon Reclamauon Project  Chino Basin Municipal Water Distoicr Planned 10,000 ¢ Other Feasibility Study
Regional Plant No. 4 Qutfaif Prgjece Chino Basin Muntaipal Water District Planned 4,670 0 Industrial Final Design
Regional Plant No. 4 Oucfull Project Chino Basin Municipal Wacer District Planned 4,090 0 Landscape Fina] Design
Carbon Canyen Water Reclamarion Faciliyy Chino, Ciey of Planned 90 0 Industrial Construcuon
Carbon Canyon Water Reclamarion Facikioy China, Ciry of Planned 80 0 Landscape Constructon
Reclamatien Project | Corona, Ciry of Planned - 2,200 0 Landseape Feasibility Study
T-Plant Filter Washwater Recycling Project Covina Irnganng Company Planned 500 4 Othesr Preliminary Design
E. Thornton Ibbetson Century Recyeled Downey, City of Planned 1,180 1,180 Landseape Feasthility Study
Water Projeer
El Toro Water District Reclamation El Toro Water Distnice Planned 432 432 Landscape Feasibility Study
City of Escondido Regronal Warter Escondido, City of Planned 8,000 8,000 Groundwater  Final Design

Recycling Program

Recharge
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TABLE 3A-4

Planned Water Recycling for South Coast Region {continued)

Project Name Agency Name Type Total Supply  New Supply Category of Use Commients
{af) {af)
City of Escondido Regional Water Escondide, City of Planned 600 GO0 Industrial Final Design
Recycling Program
City of Escondido Regional Water Escondido, City of Planned 3,000 3,000 Landseape Final Design
Recycling Program
Verdugo-Schol-Brand Project Glendale, City of Planned 418 418 Landscape Construction
Irvine Ranch Water District Irvine Ranch Water Districe Planned 75 75 Agriculrure Feasibility Study
Irvine Ranch Water Distnict 1rvine Ranch Water Discricr Planned 825 823 Industrial Feasibility Study
Irvine Ranch Water District Irvine Ranch Water District Planned 26,500 26,500 Landscape Feasibifity Study
Nortls San Diego County Reclamanon Leucadia County Water Districe Planned 8,000 8,600 Landscape Feasibility Study
Project Phase 2
Alamaros Barrier Los Angeles Counry Sanitauon Districes Planned 10,000 10,000 Seawarter Prelimimary Design
Intrusion Barrier
Castaic Lake Water Agency Reclaimed Los Angeles County Sanitauon Districrs Planned 10,360 10,360 Laadscape Prelinunary Design
Warer Maseer Plan
Ciry of West Covina Los Angeles County Sanitauon Districts Planned 2,800 2,800 Landscape Final Design
Nosthlake Los Angeles County Sanitation Districts Plansned 2,800 0 Groundwater  Preliminary Design
Recharge
Northlake Los Angeles County Sanstavion Districts Planned 1,680 0 Landscape Prefiminary Design
Puente Hills/Rose Hills Reclaimed Los Angeles County Sanitation Districes Planned [,500 1,500 Landscape Construction
Warer Districz System
San Gabreel Valley Greundwarer Los Angeles County Sanitation Districss Planned 25,000 25,000 Groandwater  Preliminary Design
Recharge Demanstration Recharge
Whittier Narrows Recreation Area Los Angeles Couney Sanimuon Districts Planned 4,000 4,000 Landscape Prelimunary Design
Ceneral Ciry/Elysian Park Water Los Angeles, Ciry of {DWT) PManned 2,000 2,000 Industrial Feastbility Study
Recycling Project
Central City/Elysian Park Water Los Angeles, City of (DWDP) Planned 2.000 2,000 Landscape Feasibilicy Study
Recyeling Project '
East Valley Warter Recycling Project Los Angeles, City of (DWP) Planned 22,000 22,000 Groundwacer  Construction
Recharge
East Valley Warter Reeyeling Project Los Angeles, City of (DWD) Planned 6,500 6,500 Landscape Construcuon
Headwaorls Water Recycling Project Los Angeles, Ciry of (WP} Planned 10,000 10,000 Groundwater  Feasibility Study

Recharge
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TABLE 3A-4
Planned Water Recycling for South Coast Region {continued)

Project Name

&VE

Agency Name Type Total Supply New Supply  Category of Use Commtents
(=f) (af)
Los Angeles Harbor Water Recycling Project  Los Angeles, City of (DWP) Planned 9,000 4,000 Industrial Preliminary Design
Los Anpeles Harbor Water Recycling Projeer Los Angeles, City of (DWTP) Planned 3,000 3,000 Landscape Preliminary Design
Los Anpeles Harbor Water Recycling Projece Los Angeles, City of {DWP) Planned 5,000 5,000 Seawarer Preliminacy Design
Intrusion Barrer
Sepulveda Basin Water Recyding Project Los Angeles, Cicy of (DWTD) Planned 3,000 3,000 Landscape Preliminary Design
Weseside Warer Reeycling Projece Los Angeles, Ciey of (DWP) Planned 900 900 Industnat Construction
Westside Water Recycling Project Los Angeles, City of (DWP} Planned 250 256 Landscape Consrruction
Olivenhain/Kelwood Reclamation Project Olivenhain Municipal Water Distice Planaed 100 0 Agriculrure Feasibility Study
Olivenhain/Kelwood Reclamarion Project Olivenhain Municipal Water Districe Planned 1,800 0 Landscape Feasibility Sctudy
OCR TProject-CSDOC Orange Counrty Sanitation Disericts Planned 100,000 100,000 Groundwarer  Feasibility Study
Recharge
Green Acres-Phase 2 Orange County Warer Districe Planned 1,900 1,900 Landscape Final Design
Orange County Reclamation Project Orange County Water Districe Planned 75,000 75,000 Groundwater  Feastbility Study
Recharge
Upgrade-Padre Dam W.R. Facilieies Padre Dam Munscspal Warter District Planned 200 0 Induserial Construcrion
Upgrade-Padre Dam W.R. Facilities Padre Dam Municipal Water District Planned 1,000 0 Landscape Construcrion
Upgrade-Padre Dam W.R. Facilities Padre Dam Municipal Warer District Planned 10,000 t Other Construction
City of Powny-Escondido Poway, City of Planned 500 500 Agriculture Construcucn
City of Poway-Escondido Poway, City of Planned 1,500 1,500 Landscape Construcuen
Cirty of Poway-5.D. Poway, Ciry of Planned 500 500 Agnculture Construction
City of Poway-5.D. Poway, City of Planned 500 500 Agriculture Construction
City of Poway-S.D. Poway, City of Planned 1,500 1,500 Yandscape Construction
Noeth City Reclamanion Planc-Poway Resources  Poway, Ciry of Planned 1,000 1,000 Landscape Construction
Bonsall Basin Desaleer Ratnbow Municipal Warter Distict Planned 3,000 0 Agriculure Feasibility Study
Santa Marganita Live Stream Discharge Ranche Califorma Water Districe Planned 15,000 0 Groundwater  Feasibilicy Study
Recharge
Irnganon & Industnal Projects Riverside , Ciey of Planned GOG 0 Industrial Final Design
lrnganion & Industrial Progects Riverside , Ciey of Planned 3,322 o Landscape Final Design
San Pasqual Groundwater Management Program  San Diego, City of Planned 8,000 8,000 Groundwater  Feasibility Seady

Recharge
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Planned Water Recycling for South Coast Region {continued}
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Project Name Agency Name Type Total Supply New Supply Category of Use Comnents
(af) (af)

South Bay Warer Reclamarion Project San Diego, City of Planned 2,500 2,500 Agriculture Final Design

South Bay Warter Reclamanon Project San Diego, City of Planned 5,500 5,500 Landscape Final Design

Water Repurification Project San Diego, City of Planned 13.000 13,000 Other Feasibilicy Study

San Elijo Jomne Powers Authorry WRE San Elijo Joinr Powers Autharicy Planned 580 580 Agricultuge Final Design

San Eliio Joint Powers Authority WRF San Elijo Joint Powers Authority Planned 2,200 2,200 Landscape Final Destgn

San Elijo Jomnt Powers Authority Santa Fe Ierigation Distrer Planned 100 100 Agriculuce Final Dessgn

San Elijo Joint Powers Authority Santa Fe Trrigation District Planned 700 700 Landscape Final Design

Lower Sweetwater River Demineralization Sweerwater Authority Planned 4,000 0 Seawater Final Design

Project Intrusion Barrier

Dove Canyon Weather Recovery System Trabuco Canyon Warer Distrier Planned iy 0 Landscape Feasibility Scudy

Central Valley Water Reclamation Facility Valley Center Municipat Warer Distrier Planned 700 H Agriculture Final Design

Central Valley Water Reclamation Facility Valley Center Municipal Water Distriet Planned 250 0 Landscape Fipal Design

Lower Magsa Canyon W.R.F.-Expansion Valley Center Municipal Wacer District Planned 820 0 Groundwater  Construction
Recharge

Reclamation Distribution System Ventura County Warerworks Distocr #1 Planned 2,234 0 Agriculture Preliminary Design

Reclamation Distribution System Ventura County Waterworles Discrice #1 Planned 3,35t 0 Landscape Preliminary Design

Alamitos Barrier Recycled Water Project Water Replenishment Districe Planned 6,000 6.000 Seawater Preliminary Design
Incrusion Barnier

Dominguez Gap Basrier Reeyeled Water Project Water Replenishment Distnce Planned 2,600 2,600 Iadustrial Prelimunary Design

Domunguez Gap Barrier Reeyeled Water Project Water Replenishment Disrier Planned 6,000 6,000 Seawarter Preliminary Design
Intrusion Barner

Montebello Forcbay Advanced Treatment Plant Water Replenishment Distrct Planned 10,600 10.000 Groundwater  Feasibility Study
Recharpe

West Basin Recycling Project-Phase 2 West Basin Municipal Water Districe Planned 48,000 48,000 Indusereal Final Design

West Basin Recycling Project-Phase 2 West Basin Municipal Water Distsict Planned 27.000 27,000 Landscape Final Design

West Basin Reeyeling Project-Phasc 2 West Basin Municipal Water District Planned 20.000 20,000 Seawarer Final Design
Intrusion Barrier

West Los Angeles Extension West Basin Municipal Water District Planned (,240 1.240 Induserial Construcuion

West Los Angeles Extension West Basin Municipal Water Distsict Planged 1,400 1,400 Landscape Construcnion

tarch Air Force Base Western Muanicipal Water District Planned 200 0 Landscape Construcnion
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TABLE 3A-4

Planned Water Recycling for South Coast Region (continued)

Project Name Agency Name Type Total Supply New Supply  Category of Use Commments
(af) faf)
Vogel Property Yucaipa Valley Water Distnier Planned 500 0 Agriculture Feasibility Study
Vogel Property Yucaipa Valley Water Distrnict Planned 1,700 0 Landscape Feasibility Study
Total 639,378 527,360
Regronal Groundwarer Rechasge Project Chino Basin Musnicipal Warer District Conceprual 1,000 0 Groundwater Recharge
Reclumed Warer Distribution System-Phase 2 Lakewood, City of Conceprual 107 ] Landscape
Ciry of Escondido Rincon del Disblo Municipal Water Districc  Conceprual 450 ] Landscape
Wese Basin Mumcipal Water Reeydling Plane Torrance, City of Municipal Water Distier Conceprual 10,000 0 Industrial
West Basin Muricipal Water Recycling Plant Torrance, City of Municipal Warter Districc Conceprual 1,500 0 Landscape
Walnut Valley WD RW. Expansion Project Walnut Valley Water District Conceprual 800 0 Industrial
Walnut Valley WD RW. Expansion Projece Walaur Valley Water Districe Concepzual 2,500 0 Landscape
Shadow Ridge Reclamaton-Phase 2 Bucna Sanitauon Distrier Conceprual 500 600 Landsecape
Les Alisos Water Districs Tertiary Upgrade Plant - Los Alisos Warer Districe Conceprual 3,000 3,000 Landscape
Eastside Greenbele Los Angeles, Ciry of {DWP) Conceprual 1,500 1,500 Industrsal
West Valley Water Recycling Project Los Angeles, City of (DWP) Concepraal 2,400 2,400 Landscape
SCRWTP-5MGD Qceanside, City of Concepraal 5,603 5,603 Landscape
Water Reclamarion Project-Phase Z Otay Waster Districr Congeprual 4,550 4,550 Landscape
Santa Monica Dry-Weather Runoff Santa Moatea, City of Conceprual 450 450 Landscape
Reelamation Project
Connejo Creele Diversion Project Thousand Oaks, Ciry of Conceprual 5,000 5,000 Seawater Intrusion Barrier

Total

39,460

23,103
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TABLE 3A-5
Planned Water Recycling for Sacramento River Region

Agency Nawme Tipe Toral Supply New Supply Category of Use Comuments
(af) {af)
Land Based Discharge Beale Air Farce Base Planned 400 0 Other Feasibilicy Study
Plumas Lake Wastewater Treazment & Olivehurst Public Utilites District Planned 300 ] Environmental  Final Design
Reclamasion
Mumas Lale Wastewater Treatment & Olivehuest Public Urilines Distrier Planned 300 ¢ Landscape Final Design
Reclamation
Water Reclamation Plant-TPhase | Sacramento Regional County Sanuation Planned 3,500 0 Landscape Final Design
District
Water Reclamation Plane-Thase § Sacramento Regronal County Sanitton Plartned 1,500 0 Other Final Design
District
Total 6,000 g
BEAY-94-1002 Galf Course Expansion Beale Air Foree Base Conceptual 150 ] Landseape
Laundry Dept. Water Reuse California State Prison-Solano Concepuual 19 a industrial
City of Lakeport Municipal Sewer District Lakeport, Cigy of Conceprual 1,500 0 Agriculture
City of Live Oak Live Qak, City of Conceprual 1 0 Landscape
Total 1.670 1]
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TABLE 3A-G
Planned Water Recycling for San Joaquin River Region

ZI-ve

Project Nasre Ageucy Name Type Total Supply New Supply  Category of Use Conments
{af) {af)

Forest Meadows Calaveras County Warter District Planned 170 ] Landscape Preliminary Design
City of Ceres WWRF Expansion Project Ceres, City of Planned 4,480 ] Agniculture Preliminary Design
Turlock Trrgauon Distret Almond Power Plant Ceres, City of Planned 448 0 Other Construction
Wastewarer Reclamation Project Groveland Community Services Districe Planaed 425 0 Agriculture Prelinunary Design
Califormia Youth Soccer Associanon Lodi, City of Planned 1,100 0 Landscape Prefiminary Design
Effluent Pipeline Sierra Conservauian Center Planned 170 0 Agriculture Preliminary Design
Effluent Pipeline Sterra Conservation Center Planned 100 0 Landscape Preliminary Design
Total 6,893 0
Tide 22 Plant Angels Camp, City of Conceprual 50 ] Agnicudiure
Title 22 Plant Angels Camp, Cigy of Conceprual 150 1} Environmencal
Title 22 Plant Angels Camp, Cigy of Conceptual 400 0 Landscape
Copper Cove Calaveras Counry Warer District Conceptual 300 0 Landscape
City of Galt WWTP Galt, City of Conceprual 340 0 Agriculiure
‘Modesto Reclamation Projece Modeste, Ciry of Conceprual 5 0 Landscape
Modesto Reclamanion Projece Modeste, Ciry of Conceprual 15 0 Other
Uncermain Stackron, City of Conceprual 60,000 0 Groundwater Recharge
Ag Reuse Turlock, City of Conceprual 5,000 0 Agriculture
Total 66,260 4]




TABLE 3A-7
Planned Water Recycling for Tulare Lake Region

£

Project Name Agency Name Type Total Supply  New Supply  Category of Use Comments
{af) {af)
Wastewater Reclamation Phase | Dinuba, City of Planned 11,202 0 Groundwater  Prelimmary Design
Recharpe
Filrranion/Disinfecrion Conjucuve Use Projece Malaga Communiry Water Distnct Plansed 392 g Other Prelimsnary Design
Airport Golf Course/Open Arcas Rec. Porterville, Ciry of Planned 6,017 Agucalture Prelimunary Design
Airport Golf Course/Open Aseas Rec. Porterville, City of Planned 2,580 Groundwater  Preliminary Design
Recharge
Airpere Golf Course/QOpen Areas Rec, Porterville, City of Piaaned 365 Landscape Preliminary Design
Reclaimed Waste Water U.5, Navy Planned 4,000 Agniculture Final Design
Total 24,556 a
TABLE 3A-8

Planned Water Recycling for North Lahontan Region

Project Name Agency Name Type. Total Supply New Supply  Category of Use
(af) (af)

Comnents

[ VE 0aN3deY

Ne projects reported.
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TABLE 3A-9
Planned Water Recycling for Souih Lahontan Region

Project Nane Agency Noume Type Toral Supply New Supply  Category of Use Comments
(af) {af)
MCWD Recycled Water Distrier Mammeth Comm. Water Diserict Planned 1,000 0 Environmental Prelimnary Design
MOWD Reeycled Water District Mammoth Comm, Wazer Districe Planned 500 0 Groundwater  Preliminary Design
Recharge
MCWI Recycled Warer Diserict Mammorh Comum. Water Districe Planned 100 0 Indusrrial Prelinunary Design i ?‘q
MCWD Recycled Warter Disericr Mammorth Comm. Water Districe Planned G0 0 Landscape Prefimenary Design T%?‘ngg
MCWD Recycled Warer Dissrict Mammoth Comm. Warter Districe Planned 300 0 Other Preliminary Design : el
Efttuent Re-use Running Springs Water Discrict Pianned 250 0 Other Preliminary Design : :
Total 2,750 0
Golf Course Barstow, City of Conceprual 5,289 0 Landscape
Tozal 5,289 0
TABLE 3A-10

Planned Water Recycling for Colorado River Region

Project Name Agency Name Type Toral Supply New Supply  Category of Use Comments
(af) {=f)
Hi-Desere W.D. W.W. Collecuion & Hi-Desert Water Distesce Conceprual 975 0 Groundwarer Recharge
Treatmenr Plant
Hi-Desere W.D. W.W. Collecuon & Hi-Desert Water District Conceprual 350 0 Landscape

Trearment Plant

Total

1,325 G
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The California Water Plan Updaze BULLETIN 160-08

Urban, Agricultural, and

Environmental Water Use

his chapter describes present and forecasted urban, agricultural, and environmental
water use. The chapter is organized into three major sections, one for each
category of water use.

‘Whter use information is presented at the hydrologic region level of derail under normalized
hydrologic conditions. Forecasted 2020-level urban and agricultural water use have not changed
greatly since publication of Bulletin 160-93. Forecasted urban water use depends heavily on
population forecasts. Although the DOF has updated its California population projections since
the last Bulletin, U.S. census data are an important foundacion for the projections, and a new census
will not be performed until 2000. The Deparument’s forecasts of agricultural warer use change
relatively slowly in the short-term because the corresponding changes in forecasted agricul-

tural acreage area s;naﬂ percentage of the State’s total irrigated acreage. Changes
Nursery products are '

California’s third in base year and forecasted environmental warer use from the last Bulletin re-

Largest farm product flect implementation of SWRCB’s Order WR 95-6 for the Bay-Delra.
in gross value. The

nursery industry is
affected by the
availability of both
agricultural and

urban water supplies,

4-1 warsr Use



The California Warer Plan Updare BULLETIN 160-98

Summary of Key Statistics

Shown below for quick reférence are some key stmistics presented in this chaptcr Water use information values shown
are f'or applied wares use in avcragc watef year condmons Ihc dctads behind the smusncs are discussed lacer.

2020 . C/Jmige :
: Populnuon (ml]lmn) o 4'75‘ B +15 4
Irrlgatcd cmps {m:llmn acrr:s) 9.2 : -O 37
Urban water-use (ma.f) +3.2

Agncuitm‘:z! wn:cru : (maf)
Env:rqnménrﬂ wau:r {

Perccnt qf tar L ¥
_Urhnn wn:er Tise {%)‘z
Agncas!tural water use {96)

Environmental water use (%)

Water Use Calculation

The urban, agricultural, and environmental wa-
ter uses calculated in this chaprer are combined with
water supply information (Chaprer 3) to form state-
wide balances (Chapter G) and regional balances
(Chapters 7-9). As noted in the Chapter 3 discussion
of water supplies, Bulletin 160-98 water balances are
computed with applied water data, instead of the net
water data used in previous editions of the Bulletin.

Figure 4-1 shows statewide water use in terms of

applied water and depletions. The two methods pro-
vide similar results at a statewide level. (The large
depletion associated with environmental water use re-
flects the magnirude of wild and scenic river ourflow
to the Pacific Ocean, as discussed later in the chaprer.)

For purposes of presentation in the Bulletin, ur-
ban, agricultural, and environmental water uses are
ereated separately. In realicy, these uses are usually linked
by California’s hydrologic system. As discussed in
Chapter 3, the return flow from one water user often
becomes the supply for a downstream user. The ap-
plied warer budgets used in Bulletin 160-98 reflect the
multiple uses of water in a river basin. Water supplies
in a river basin may count toward meeting wild and
scenic river use in the Sierra Nevada foothills, count
toward urban and/or agricultural uses on the Central
Valley floor, and count toward meeting Bay-Delta out-
flow farther downstream.

Another change from Bulletin 160-93 was
eliminaring the “other” water use category to simplify
information presentarion. This category included ma-

WATER USE
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jor canal conveyance losses, recreation use, cooling
warer use, energy recovery use, and use by high water
using industries. Warer uses previously categorized as
“other” are now included in urban, agricultural, or en-
vironmental water use, according to their intended
purpose. At a statewide level, the magnitude of these
other uses is small in comparison to that of the major
categories.

Land Use Considerations

It is important to understand how urban, agricul-
tural, and environmental water use are shaped by land
use patterns and land use planning. Patterns of furure
development and water use trends are dictated by city
and county land use planning decisions. Urbanizarion
of agricultural lands, opén space preservation, habitat
creation, and wetlands preservation policies are ex-
amples of land use-related decisions that have water
use implications.

DOF forecasts that California’s population will in-
crease by more than 15 million people by 2020. Where
these additional people live affects statewide urban
water use. For example, in terms of percent popula-
tion increase, DOF forecasts that the City and County
of San Francisco will have one of the slowest growth
rates statewide. Adjoining Bay Area counties are also
forecasted to grow slowly, reflecting the region’s inten-
sive urbanization and relatively small amounes of
remaining undeveloped land. Areas expected to expe-
rience high growth rates include some San Joaquin
Valley counties and the Inland Empire region in South-
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Future land use patterns are important i forecasting future water use How and where presently undeveloped lands are
developed—or are preser ved fram development—affects water use calculations.

FIGURE 4-}
California Applied Water Use and Depletion
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ern California. This population shift to warmer, drier
inland areas where urban outdoor water use is higher
affects future statewide warer demands.

The location of urban development also affects
agriculrural water use. For example, subdivisions con-
structed on non-irrigated grazing lands do not directly
displace agricultural use (although they may compete
with existing agriculeural water users for a supply}
Subdivisions canstructed on irrigated farmland result
in direct conversion of water use from agricultural ro
urban Bulletin 160-98 forecasts a statewide decline
in irrigated acreage by 2020 Most of that decline is
the result of expected urbanization of irrigated agri-
culeural lands, especially in the San Joaquin Valley and
South Coast areas. {To some extent, urbanization may
shift agriculrural development to presenty undevel-
oped lands, but such lands are usually of lower qualicy
and can economically supporr only limited crop types.)
Local open space preservation goals can affect the ex-
tent of land use conversion. Williamson Act coneracrs
are a commonly used means of encouraging preserva-
tion of agriculcural land use, especially for agricultural
lands near urban areas. Not all open space preserva-
tion goals affect water use. For example, some land
use planning agencies in urban areas have ser aside
ridgetop areas as lands to be managed for recreation
or open space o preserve viewsheds If the areas set
aside are non-irrigated grazing lands, water use im-
pacts are minimal,

Policies to preserve and enhance wetlands can
entail creating new wetlands or providing increased
water supplies to existing wetlands, thus increasing
environmental water use, often by conversion of agri-
cultural water supplies. Programs creating new wildlife
habitat areas would entail conversion of agricultural
lands and water supplies to environmental uses.

Urban Water Use

Forecasts of urban water use for the Bulledin are
based on population information and per capita wa-
ter use estimazes, as described later in this secrion.
Factors influencing per capita water use include ex-
pected demand reduction due to implementation of
water conservation programs. The Department has
modeled effects of conservation measures and socio-
economic changes on per capita use in 20 major water
service areas to estimate future changes in per capira
use by hydrologic region.

The Deparunent’s Bulletin 160 series makes per

WATER USE

capira warter use estirnates at a statewide level of derail.
An urban water agency making estimates for its own
service area would be able to incorporate more com-
plexity in its forecasting because the scope of its effort
is narrow. For this reason, and because DOF popula-
tion projecrions seldom exactly match population
projections prepared by cities and counties, the
Bulletin's water use forecasts are expected to be repre-
sentative of, rather than identical to, those of local water
agencies

Population Growth

Daza abour California’s population——its geo-
graphic distribution and projections of furure
population and their distribution—come from several
sources. The Department works with base year and
projected year population information developed by
DOF for each county in the Srate. The decadal census
is a major benchrnark for population projecrions. DOF
works from census dara co calculate the State’s popula-
tion in noncensus years, and to project future
populations. Figure 4-2 shows DOF's projected growth
rates by county for year 2020. (Stare policy requires
thae all Seate agencies use DOF population projections
for planning, funding, and policy making activities.)

DOF uses as its starting population the 1990 cen-
sus, modified by the Bureau of the Census for known
misteporring. {These counts represent a modification
to the age discribution of the census count and noc an
adjustment for undercount 1o the total.} Berween 1950
and 1980 the birthrate in California mirrored the
nation’s. A sharp divergence began during the 1980s;
the nation’s birthrate was fac while che birthrace in
California rose sharply.

California’s annual growth rate was 2 te 3 percent
throughout the 1980s, After 1990, the rate slowed o
1.3 percent and the Scate’s populacion grew by only 2
million, for a 1995 population of 32 1 million.
California’s growth since 1992 has also been affected
by lower than projected natural increase (births minus
dearhs) and net migration. Domestic migration pat-
terns tend to parallel the unemployment differential
rate berween California and other scates. Berween 1990
and 1994, Californiz Jost more than 700,000 jobs due
to the economic recession, This job loss resulted in 2
new dermographic phenomenon for California—a net
migration of California residents to other srates By
1996, California had replaced the jobs lost during the
recession

Migration is the mose volatile component of
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FIGURE4-2
Projected Growth Rates by County, 1995-2020
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FiGURE 4-3
Components of Population Growth, 1940.1985
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Urban water demand forecasts are driven by the expecred
increase in California’s poprulation—rmore than 15 million
new residents by 2020. Multipurpose reservoirs help meet
needs for water-hased recreational opportunities, especially
in arid Souehern California.

WATER USE

4-6

population change. Migrants are separated into wo
categories: domestic (from other states) or foreign (from
other countries). Since 1980, approximately 30 per-
cent of net migration has been domestic and 70 percent
foreign. DOF artributes flucruarions in migration pri-
marily to domestic migration, since undocumented
migration has been fairly constant and legal foreign
migrarion has slowly increased. Figure 4-3 shows natu-
ral increase and net migration for the years 1940-95.

DOF uses a baseline cohort-component method
to project population by gender, race/ethnicicy, and
age. A baseline projection assumes people have the right
to migrate where they choose and no major narural
catastrophes or wars wilf occur. A cohort-component
method traces people bora in a given year throughout
their fives As each year passes, cohorts change due to
mortality and migration assumptions. New cohorts are
formed by applying birthrate assumptions to women
of chiidbearing age. Special populations display dif-
ferent demographic behavior and other characteristics
and must be projected separately. The primary sources
of special populations are prisons, colleges, and mili-
eary installations.

Population projections used in Bulletin 160-98 are
based on DOF's Interim County Population Projections
(April 1997) Table 4-1 shows the 1995 through 2020
population figures for Bullerin 160-98 by hydrologic
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TABLE 4-1
California Population by Hydrologic Region
{in thousands)

Region 1995 2020
North Coast 606 835
San Francisco Bay 5,780 7,025
Central Coast 1,347 1,946
South Coast 17,299 24,327
Sacramento River 2,372 3,813
San Joaguin River 1,592 3,025
Tulare Lake 1,738 3,296
North Lahontan 84 125
Sourh Lahontan 713 2,019
Colorado River 533 1,086
Total (rounded) 32,060 47,510

region DOF periodically updates its population fore-
casts 1o respand to changing conditions Irs 2020
population forecast used for Bulletin 160-93 was 1.4
million higher than the 2020 forecast used in Bulletin
160-98. The larter forecast incorporated the effects of
the recession of the early 1990s. Small fluctuarions in
the forecast do not obscure the overall trend—an in-
crease in population on the order of 50 percent.

The Department apportioned county population
data to Bulletin 160 study areas based on watershed
or water district boundaries. Factors considered in dis-
¢ributing the data to Bulletin 160 study areas
included population projections prepared by cities,
counties, and local councils of governments, which
typically incorporate expected future development
from city and county general plans. The local agency
projections indicate which areas within a county are
expected to experience growth and provide guidance
in allocating DOF’s projection for an entire county
into smaller Bullerin 160 study areas Tabie 4-2 com-
pares DOF interim projections with councils of
governments projections.

Factors Affecting Urban Per Capita Water Use

Urban per capita water use includes residential,
commercial, industrial, and instirutional uses of wa-
ter. Each of these categories can be examined ar a greater
level of derail Residential water use, for example, in-
cludes interior and exterior (e.g, landscaping) water
use. Forecasts of urban water use for an individual com-
munity may be separated into components and
forecasted individually. It is not possible to use this
level of detail for each communicy in the Stare in Bul-
letin 160-98. Bulletin 160-98 modeled components
of urban use for representative urban water agencies
in each of the State’s ten hydrologic regions and ex-
trapolated those results to the remainder of each
hydrologic region, as described later in the chaprer

Demand reduction achieved by implementing
water conservation measures is imporeant in forecast-
ing per capita water use. Bulletin 160-98 incorporates
demand reductions from implementation of urban best
management practices contained in the 1991 Memo-
randum of Understanding Regarding Urban Water
Conservation in California. Bulletin 160-98 assumes
implementation of the urban MOU’s BMPs by 2020,
resulting in 2 demand reduction of about 1.5 maf over
the year 2020 demand forecast withour BMP imple-
mentation. The following subsections derail existing
urban warer conservation programs and estimated de-
mand reductions. For simplicity of presentation,
conservation plans required of USBR warter contrac-
tors are described in the agriculrural water conservation
section, since agricultural water supply comprises the
majority of CVP water contraces, USBR's urban water
contractors are also required o comply with these re-
quirements

The relationship of warter pricing 1o warter con-
sumption, and the role of pricing in achieving water
conservation, has been a subject of discussion in re-
cent years. Elected board members of public wacer

TABLE 4.2
Comparison Between Department of Finance and Councils of Governments Population Projections
{in thousands)

199G Census 2010 Projections”
DOF CoG
Seuthern California Countes 17,139 23,352 24,038
Bay Area Countics 6,020 7,489 7,540
Central Coast Counties 1,172 1,508 1,518
Greater Sacramento Countles 1,684 2,542 2,586
2,742 4,608 4,641

San Joaquin Valley Counties

 COG data were only available for 2010, thus 2010 COG forecasts are compased with DOF 2010 forecasts

\Waren Use BE
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Landscape Water Use

The Madel Water Efficient Landscape Ordinance was
added ra Title 23 of the California Code of Regulations in
response to requiremenss of the 1990 Warer Conservation in
Landscaping Act Local agencies that did notadopr their own
ordinances by January 1993 were required to begin
enforcement of the model ordinance as of that date

The model ordinznce appties 1o al new and rehabilirated
landscaping (maore than 2,500 square feert in size) for public
agency projects and private development projects that require
a local agency permit, and to developer-installed lzndscaping
for single-family and mutdifamily residencial projects The

agencies uitimately have the responsibility for balanc-
ing desires to achieve demand reduction through water
pricing with desires to provide affordable water rates
to consumers. Usban water rates in California vary
widely and are affected by factors such as geographic
location, sowrce of supply, and type of water treatment
provided Water rates are set by local agencies to re-
cover costs of providing water service and are highly
site~specific. Appendix 4A provides background infor-
mation on urban water pricing. As described in the
appendix’s summary of price elasticity studies for us-
ban water use, residential water demand is inelastic in
most cases~—water users were relatively insensitive to
changes in price, for the price ranges evaluated. Wazer
price plays a small role in relation to other factors af-
fecting water use, such as public education and
plumbing retrofit programs.

Urban Water Conservation Actions. State and
federal legislation imposed standards to improve the
water use efficiency of plumbing fixrures, requiring that
fixeures manufacrured, sold, or installed after speci-
fied dates meet the targers shown in Table 4-3. These
requirements apply to new construction or to recrofit-
ting existing plumbing fixtures, but do not require
removal and replacement of existing fixtures. One wa-
ter conservation action being taken by urban water
agencies is to sponsor pragrams for voluntary rewrofit-
ting of fixtures, to accelerate demand reductions. (This
action is one of the BMPs included in the urban
MOU .} Some water purveyors, such as the City and
Counrty of San Francisco, have regulations requiring
retrofit when homes are sold

Meore than 200 urban water suppliers have signed
the urban MOU and are now members of the Califor-
nia Urban Water Conservatien Council. Some key
points from the MOU are highlighted in the sidebar
Water suppliers signing the urban MOU commirted

WATER USE

purpose of the ordinance was to promote water efficient
landscape design, installation, and maintenance The general
approach of the ordinance was to use 0 8 ET, as a water use
goal for new and renovated landscapes (ET s a reference
evaporanspiration, established according to specific eriteria )
Tools to help meee thar goal include proper hndscape and
irrigation system design.

To date, there has been no statewide-level review of how
cities and counties are implementing this requirement; thus,
its water savings porential remains to be quantified

to implement BMPs unless a cost-benefir analysis con-
ducted according to CUWCC guidelines showed
individual BMPs not to be cost-effective, or unless there
was a legal barrier to implementation The MOU also
commiteed CUWCC 1o study measures that could be
added as new BMPs, such as establishing efficiency
standards for water-using appliances

The urban use forecasts in Bullerin 160-98 assume
thar water users statewide will implement BMPs by
2020, as set forth in Exhibit 1 of the MOU, whether
or not the BMPs are cost-effective from a water supply
standpoint. In making this assumption, the Bulletin
recognizes that water conservation measures have po-
tential benefits in addition to water supply, such as
reduced warer and wastewater trearment costs, other
water quality improvements, reduced entrainment of
fish ar urban points of diversion, and greater control
of temperature and timing of wastewarer discharges.
The Department believes chis assumption is reason-
able, given thar funding sources for non-water supply
benefits could help support BMP implemenration, and
that the planning horizon over which the Bulletin as-
sumes that BMPs would be implemented (from 1995
to 2020) provides more time for implementation than
does the MOU. The widespread accepeance that the
existing BMPs have achieved, as evidenced by the num-
ber of MOU signatories, indicares that the BMPs are
generally considered to be technologically feasible, so
technology should nor be a limiting factor in imple-
mentation.

Quantifying demand reduction from implemen-
tation of same BMPs is difficult (for example, public
information programs and warter education in schools)
These acrions contribute to implementation of other
BMPs, such as demand reduction from insealling wa-
ter meters, but do not by themselves save quantifiable
amounts of water CUWCC reviewed implementation
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TABLE 4-3
Summary of California and Federal Plumbing Fixture Requirements

Energy
California Policy Act of 1992
Plummbing Device (covers sale and Effective Date {covers only
installation) manwfacture)
Showerheads 2.5 gpm CA 3/20/92
US 1/1/94 25 gpm
Lavatory Faucers® 275 gpm CA 12/22/78
22gpm CA 3720092
Us 111794 25 gpm
Sink Faucess® 22 gpm CA 3120192
US 1/1/94 - 2.5 gpm
Metering (self-ciosing) hot water maximum CA 711192
Faucers® flow rates range from US 1/1/94 0.25 gallons/cycle
{public restrooms) 025 10 075 gallons/ {maximum water
cycle and/for from 05 delivery per cycle)
gpm o 2.5 gpm,
depending on controls
and hot water system
Tub Spour Diverter® 0.1 {new), 10 0.3 gpm CA 3/20/92 (does not appear to be
(afrer 15,000 cycles included in EPA)
of diverting)
Toilers 16 gpf CA 11192 {new
{residential) censtrucrion)
CA 1/1/94 {2l toilets for
sale or installation)
US 1/1/94 {non- 1.6 gpf
commerciil)
Fiushomerer valves® 16gpf CA 1/1/92 (new
construction)
CA 111794 (all woilers)
US 1/1/94 (commercial) 35 gpf
S 1/1/97 (commercial) 16Ggpf
Totlers i Ggpf CA 1/1/94 (al} roilets for
{Commercial}* sale or installation)
us 1/1/97 16 gpf
Urinals 10 gpf CA 171192 (new)
CA 111194 (all)
s 1/1/94 10 gpf

+ Califrnia sequirements are preexisting and more sringent thin federal law: cherefore Californiz sequirernents prevail in California
b Federal law is more stringene than California requiremeats

4-9
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Local agencies were required by the 1990 Water Conservation in Landscaping At to enforce ordinances intended to promets
water-gfficient designs. The act’s requirements apply to landscapes greater than 2,500 sq. ft. in size,

and quantification of the initial BMPs, and developed
a strategic plan in 1996 that included evaluaring che
BMPs and revising them to make them easier to quan-
tify. The revised BMPs (see sidebar) were adopred by
CUWCC in September 1997 The revisions included
restructuring the original 16 BMPs to 14 BMPs (new
BMPs were also added~—rebate programs for high ef-

ficiency washing machines and wholesale water agency
assistance to retail warter agencies), revising implemen-
tation schedules and coverage requirements, and adding
new evaluation criteria Implementation of some BMDPs
was extended beyond che original 10-year term of the
existing MOU Appendix 4B presents a synopsis of
the revisions

Urban Best Management Practices {1997 Revision)

Warer Audit Programs for Single-Family Resideatial 2nd Mulrifamily Residendial Customers

BMP 1

BMP 2 Residential Plumbing Retrofit

BMP 3 Systern Water Audits, Lerk Detection and Repair

BMP 4 Merering With Commodiry Rates for All New Connecrions and Rerrofit of Existing Connecrions
BMP 5 Large Landscape Conservation Programs and Incentives

BMP & High-E fficiency Washing Machine Rebate Programs (New)

BMP 7 Public Information Programs

BMP 8 School Education Programs

BMP 9 Conservation Programs for Commercial, Industrial, and Insctutional Accounts
BMP i& Wholesale Agency Assistance Programs (New)

BMP 11 Conservation Pricing

BMP 12 Conservation Coordinater (Formerly BMP 14}

BMP 13 VWater Waste Prohibitian

BMP 14 Residential ULFT Replacement Programs (Formery BMP 16)

WATER USE
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Highlights of the Urban MOU

Shown below are several excerpts from the urban
MOUJ thar are relevant o the water conservation measures
discussed in Chaprers 4 and 6.

Recitaf F It 15 the intene of this MOU that individual
signatory water suppliers (1) develop comprehensive conservation
BMP programs usirng sound economic criteria and (2) consider
water conservarion on an equal basis with other water

THATUIEMENT options

Recisal G Jr iv recognized thar presens urban warer e
throughour the State varies according to many factors including.
but not limited to. climate, types of housing and landseaping,
amounts and kinds of commercial, industrial and recreational
development, and the extent to which conscrvation measures have
already beer implemenzed Js is further recognized shar many of
the BMPs identified in Exhibie I to this MOU have already
been implemented in some areas and thar even with broader
employment of BMPs, future urban waser use will continue 1o
vary from area to area Therefore, this MOU is not intended to
estublish uniform per capita water wse alloements throughout
the urban areas of the State This MOU is alie not intended to
limit the amount ar types of conservation a water supplier can
pursie or o limit a water supplier’s more rapid implementation

of BMPs

Section 4 1 {c) Assumptions for use in developing estimates aof
reliable savings from the implementarion of BMPs Estimates of
reliable savings are the water conservation savings which can be
achieved with a high degree of confidernce in a given service area
The estimate of reliable savings for each BMP depends apon the
nature of the BMP and wpon the amount of duta available to

Bulletin 160-98 estimates warer savings due to
BMP implementation based on the assumptions set
forth in Fxhibir | of the urban MQU, and assumes
that California will achieve a level of water conserva-
tion equivalent to that expected from full BMP
implementation by 2020. The MOU specifies imple-
menration schedules, water use reduction factors, and
installation and/or compliance rates thar allow quan-
tification of water savings for 7 of the 14 BMPs. The
MOU identifies the remaining BMPs as not having
quantifiable warer savings. The Bulletin's estimated
water savings (Appendix 4B) are based on evaluation
of the foilowing BMPs in accordance with the Exhibit
1 provistons: residential water use surveys, residential
plumbing retrofits, distribution system water audirs/
jeak detection/repairs, metering with commodiry rates,
programs for commercial/industrial/institutional ac-
counts, and residential ultra-low flush teilet
replacement. Water savings for the BMP on large land-

411

evaluate porential savings For some BMPr (e g, public
information) estimates of reliable savings may never be generated
For others, additional data may lead vo significant changes in
the estimate af reliable savings It is probable that average savings
achicved by water suppliers will exceed the estimares of reliable
savings

Section 4 5 Fxemptions A signatory wazer supplier will be
exempt from the implementazion of specific BMPs for as long a5
the supplier substantiates each reporting period that, based upon
then prevailing local conditions, one or more of the following
[findings applies (a) A full cost-benefir analysis, performed in
accordance with the principles set foreh in Fxhibit 3, demonstrates
that cither the program (i} would not be cost-effective overall
when otal program benefits and costs are considered; OR (i)
wonld not be cose-gffective to the individual water supplier even
afer the water supplier has made a good faith effort 1o share costs
with other program beneficiaries

(b) Adequate funds are not and cannot reasonably be made
available from sonrces accessible 1o the warer supplier including
Sfunds from other entities However, this exemption cannot be
wsed if a new, less cost-¢ffective water mandagement option would
be implemented instead of the BMP for which the water supplier
is seehing rhis exemption.

(c) Tmplementation of the BMP is (i} not within the legal
anthority of the water supplier: and (i) the warer supplier hay
made a good faith effore to work with other entities that have the
legal anthority to carry out the BMP; and (1ii} the water supplier
has made a good fuith effort to wark with other relevant entities
to encomrage the removal of institurional barriers to the
implementation of BMPr within it seruice arex

scape water conservation {3 acres or greater) could not
be evaluated due to lack of data on existing irrigated
landscape acreage.

BMP implementation is estimared to result in a
statewide 2020 demand reduction of 1.5 maf state-
wide. As discussed in Chapter 6, this demand 1eduction
is not the same as creating new water supply. Only
conservation actions thar reduce irrecoverable losses
or reduce depletions actually create new warer supply
from a statewide perspective. Table 4-4 shows applied
water and depletion reductions due to BMP imple-
mentation by hydrologic region.

As more water conservation measures are imple-
mented, especially structural changes such as plumbing
retrofits, it will become increasingly difficulr for ur-
ban water agencies and their customers to achieve
drought year demand reducrions Demand hardening
is discussed in more detail in Chaprer 6. The urban
MOU acknowledges that demand hardening will be a

Warer Use B
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TABLE 4-4
Annual Reductions in Applied Water and
Depletions Due to BMP Implementation by

2020 (taf)

Region Applied Water Depletion
North Coast 20 i1
San Francisco Bay 176 172
Central Coast 48 30
South Coast 708 500
Sacramento River 91 0
San joaguin River 111 30
Tulare Lake 125 50
North Lahontan 5 2
South Lzhentan 59 23
Colorado River it 52
Total 1,514 868

consequence of BMP implementation.

Although there are other urban warer conserva-
tion programs besides those associated with the urban
MOU, only the MOU presently addresses quantifica-
tion of water savings. EPA has started developing water

conservation guidelines pursuant to Section 1455 of

the 1996 SDWA. USBR has developed guidelines for
Reclamation Reform Act water conservation plansand
for the more derailed conservation plans required by
CVPIA. The USBR conservation plans apply to both
urban and agriculrural contractors, and are
described in more detail in a later section on agricul-
tural water conservation.

Effects of Droughts on Urban Water Produc-
tion. To illustrate che effects of droughes, Figure 4-4
shows statewide per capita urban warer production over
time. (Per capita production is the water provided by
urban suppliers, divided by population. Urban water

FIGURE 4-4
Statewide Average Per Capita

2504

Gallens Per Capita Per Day

Urban Water Production QOver Time

production is not the same as total urban water use;
total use includes self-produced supplies, water for rec-
reation and energy production uses, and losses from
major conveyance facilities.) After the severe, but brief,
1976-77 drought, statewide urban per capita water pro-
duction rates returned to pre-drought levels within 3
to 4 years. During the longer 1987-92 drought, urban
per capita water production rates declined by about
19 percent on the average statewide, (Most require-
ments for water-conserving plumbing fixtures did not
take effect uncil after the 1987-92 droughe) The
Department’s data show increases in per capita water
production following the drought, due to removal of
mandatory water rationing and other short-term re-
strictions. When viewed at a statewide level, the data
show a strong response to hydrologic conditions

Urban Water Use Planning Activities

The Department has surveyed retail water agen-
cies and analyzed their water production data for more
than 35 years, publishing the darta in the Bulletin 166
series, Urban Water Use in California. Bulletin 166-4,
published in 1994, summarized monthly urban water
production data from 1980-90 for nearly 300 retail
water purveyors throughout the State, This water use
information, updated in the Department’s annual sur-
veys, is a primary darta source for water use estimates
made for Bulletin 160. The Deparument also con-
ducted a statewide survey of industrial water use by
water-using sector in 1994, Industrial warer use infor-
mation is periodically published in the Department’s
Bulletin 124 series, [ndustrial Water Use in California

The Urban Water Management Planning Act re-
quires that urban warer suppliers with 3,000 or more
connectlons, or thar deliver over
3 taf of water per year, prepare ur-
ban water management plans and
submirt chem ro the Deparamenc.
The inidal ser of plans was due
in 1985; plans are to be updated
every five years. Table 4-5 shows
the number of agencies affected
by the law and those submitting
their 1995 plans as of March
1997. The 1995 plans received
were from agencies representing
almost 90 percent of all urban wa-
ter deliveries. These plans have
multiple purposes, including

WATER UsE

demonstrating how local agencies
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TABLE 4-5
1995 Urban Water Management Plans by
Hydrologic Region

Region Expected Filed
North Coast 13 10
San Francisco Bay 60 46
Central Coast 28 17
South Coast 187 152
Sacramento River 35 33
San Joaquin River 29 i2
Tulare Lake 22 i3
North Lahontan 5 2
South Lzhontan 12 1]
Colorada River 13 G
Total 404 302

propose to implement water conservation measures and

how the agencies plan to meet drought year water sup-

ply reliability goals

The CALFED Bay-Delta program includes water
use efficiency---urban, agricultural, and environmen-
tal—as one of the common elemenss required for all
proposed Delza alternatives. As described in the water
use efficiency technical appendix for the March 1998
draft programmaric EIR/EIS, potential elements of an
urban water use efficiency program include:

»  Requirements that urban water management plans
be implemented more vigorously and thar the
Department review and certify those plans.

» Revisions to the BMPs to make them more
quantifiable,

» Requirements that CUWCC certify BMP
implementation

«  Provision of financial and technical assistance to
water agencies to encourage program implemen-
tation.

CALFED is also examining ways to require that
the urban water use efficiency program be implemented
vigorously. For example, urban water agencies that
choose not to implement the program couid be ex-
cluded from parsicipation in water transfers requiring
approval by a CALFED ageney, from use of facilicies
operated by a CALFED agency, from new supplies
made available by CALFED actions, or from partici-
pating in certain loan and grant programs. In addition,
CALFED has suggested that SWRCB could be asked
to pursue its obligations to investigate waste and un-
reasonable use more vigorously. Methods to achieve
assurances remain under discussion. Depending on the
mechods chesen, amendments to existing statutes or

execution of new agreements would be needed. Quan-
tification of CALFED's future water use efficiency
program is discussed in Chapter 6

Urban Water Use Forecasting

Urban water use forecasting relates future use to
changes in factors influencing water use Early
forecasting merthods were relatively simple and relied
only on service area population to explain water use,
assuming a direct relationship between pepulation
growth and applied water demand. These methods can
provide acceptable results over the shore term, espe-
cially during periods of abundant water supply and
steady economic growth. However, mid- to long-term
forecast accuracy may decrease sharply due to changes
in other variables influencing warter use. Among these
factors are changes in the ratio of single to multifamily
dwellings, commercial and industrial growth, income,
future water conservation actions, and water pricing.
The price of water currently plays a small role in water
use; it could become more important if water prices
increased substantially The water price elasticity sec-
tion in Appendix 4A provides more derail on this
subject. New urban water supplies will be relatively
expensive, so understanding interactions berween price
and water use is important for forecasting urban use.
As described in the appendix, the Department’s fore-
cast used single family residential price elasticities of
-0.1 for winter months and -0.2 for summer months.

The Department forecasted change in per capita
water use in each hydrologic region to estimare 2020
urban applied water by hydrologic region. Variables
inciuded population, income, economic acrivity, wa-
ter price, and conservation measures (implementation
of urban BMPs and changes to Srate and federal plumb-
ing fixture standards). The general forecasting
procedure was to determine 1995 base per capita wa-
ter use, estimate the effects of conservation measures
and sociceconomic change on future use for 20 major
representative water service areas in California, and
calculate 2020 base per capita water use by hydrologic
region from che results of service area forecasts.

1995 Base Per Capita Warer Use. The 1995 bage
per capita water use includes water supplied by public
water systems for municipal and industrial purposes
and self-produced (not delivered by 2 water purveyor)
surface water and groundwater. Per capira water use is
not the same as the applied water use shown in Bulle-
tin 160 warer budgers. Per capita use does not include
recreation water use, energy production water use, and

4-13 WATER USE
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losses from major conveyance facilities (the urban share
of the “other” water demand category used in Bullezin
160-93). In most hydrologic regions, 1995 base per
capita water use was calculated for each of the
Department’s DAUs. In the South Lahontan and Colo-
rado River regions, analyses were done at the PSA level
due to the relatively sparse populations in those re-
gions.

The 1995 base per capita water use was computed
from normalized water use data to account for varia-
tion in annual weather patterns, water supply, and
residual effects of the 1987-92 drought Appendix 4C
discusses the relationship berween normalized dataand
actual urban water producrion dara. Actual urban wa-
ter use during 1995 was less than the Bullerin 160-98
base level in many areas, largely due o wet hydrologic
conditions that decreased landscape irrigation require-
ments. (Likewise, urban water use during 2 dry year
would likely exceed base year use due to higher land-
scape irrigation water use, assuming no constraings on
water supplies) Base per capita 1995 water use was
developed from historical water use during recent years
with normal water supply and water use parterns. Dara
for years during and immediately following the drought
were removed from consideration due to the effects of
water shortages of unprecedented severity and dura-
tion, mandatory and voluntary rationing programs,
and a multi-year post-drought rebound in per capira
water use on water use patterns. The 1995 base was
computed from the 1990 per capira use in Bulletin
160-93, adjusted to account for permanent effects of
urban BMPs and post-1990 changes to federal and
State plumbing fixture standards. The most significant
post-1990 change to the plumbing fixture standards
was that all roilets for sale or installation in California
must use no more than 1.6 gallons per flush, com-
pared 0 3.5 gallons or more per flush for older toilets.
Plumbing code effects were quantified based on the
proportion of total housing stock subject to the new
code. ULFT retrofit warer savings were estimared based
on information on toilet retrofit programs from local
water agencies. The final 1995 base value for each DAU
was weighted by population to yield 1995 base per
capita water use by hydrologic region

2020 Per Capita Water Use Forecast. Forecasts
for the urban warter use scudy were based on three types
of inpur dara: actual values of base year wacer and so-
cioeconomic variables, forecasted values of
socioeconomic variables for the year 2020, and sav-
ings assumpdons for BMPs. Table 4-6 lists the input

Bl waTER USE 4-14

TABLE 4.6
Urban Water Use Study Input Variables

Water Use

Water use by secter, base year
Single family
Multifamily
Commercial
Industrial
Landscape

Seasonal water use, base year

Socioeconamic

Population, base year, and forecast year

Total population

Population by dwelling rype

Persons per household by dwelling type
Group quarcers population

Housing, base year, and forecast year

Number of housing units by dwelling type
Growth rate of housing stock by dwelling type

Employmens, base year, and forecast year
Commercial
Industrial

Income, base year, and forecast year

Water price, base year, and forecast year

variables specified for each water service area. Table 4-
7 shows data sources for the study.

The urban water use study estimated future change
in per capita water use in 20 representative water ser-
vice areas (The resules in Tables 4-8 and 4-9 display
changes from 1990, rather than from the Bulletin's
1995 base year, to iiluserace all effects of wazer conser-
vation implementation, including the changes in
plumbing fixture standards thac began in 1992.) The
results of the 20 individual model runs were extrapo-
lated to forecast 2020 level per capita water use by
hydrologic region (Tables 4-9 and 4-10). The differ-
ence between the 1995 and 2020 base levels reflects
the influence of water conservation measures, socio-
economic change, and differential population growth
on per capita water use in each region.

The forecast results for the representative water
service areas were expressed as a percent change in per
capira use by 2020, and were averaged (weighted by
service area population) to arrive at the percent change
in per capita use by hydrologic region. For each re-
gion, the 2020 change was applied to the 1995 level
per capita water use in each DAU to obtain 2020 per
capita water use. The 2020 per capita water use then
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TABLE 4.7
Urban Water Use Study Data Sources

Water Use

Survey of Public Warter System Statistics, FWR
Utban water management plans
Regional and lacal water agency reports on water use and conservation

Sociosconomic

Census of Population and Housing, U § Deparument of Commerce

Susvey of Current Business, USDC

Seatistical Abstrace of the United States, USDC

California Statistical Abstrace, DOF

California Population Characteristics, Center for Continuing Study of the California Economy
Population Projections by Race and Ethnicity for California and its Counties 1990-2040, DOF

Regional and local planning agencies

TABLE 4-8
Mode! Study Results—Per Capita Water Use With Economic
Growth and Conservation Measures

Region Representative Water 1990 2020  Percent Change from 1990
Service Area {gped) {gped)  Feonomic  Conservarion
Effeces Effects
North Coast Ciry of Santa Rosa 156 136 <14 2
San Francisco Bay EBMUD 196 171 -16G 3
Marin Municipal WD 153 136 -16 5
City and Couney of San Francisco 132 115 -16 3
Central Coast California Water Service Company, Salinas 153 132 -14 ]
Cizy of Santa Barbara 177 156 -15 4
Souch Coasc Ciry of Los Angeles 180 158 -16 4
City of San Bernardino 269 243 -11 1
San Diego County WA 196 176 -14 4
Sacramento River California Water Service Company, Chico 296 272 -10 2
City of Sacramento 290 263 -13 3
San Joaquin River California Water Scrvice Company, Steckion 187 162 -12 -1
City of Merced 336 299 -10 o
Tulare Lake California Water Service Company, Visalia 273 235 -11 -3
Cicy of Fresno 285 262 -10 2
North Lahontwan Sourh Lake Tahoe PUD 179 147 -15 -2
South Lzhontan Indizn Welis Valley WD 247 230 -0 3
Vieror Valley County WD 340 322 -8 3
Colorado River Ciey of Blythe 349 326 -1l 4
City of El Cenrtro il | 197 -13 2

413 WATER USE
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TABLE 4-9
2020 Change in Per Capita Use by Hydrologic Region—
Application of Model Results?

Region Economic Effects Conservation Effects
9% Change frem 1990 % Change from 1990
North Coast 2 .14
San Francisco Bay 3 -16
Censral Coast 2 -15
South Coast 4 <14
Sacramento River 3 -12
San Joaquin River -1 -12
Tulare Lake 1 -10
Nerch Lahontan -2 -15
South Lahentan 3 -9
Colarado River 3 -12
Statewide 3 -15
* Model resuls applicd o per capitg use in each AU
TABLE 4-1G

Effects of Conservation on Per Capita Water Use? by Hydrologic Region
{gallons per capita per day)

Region 1995 2020
without consevvation with conservation
North Coast 249 236 215
San Francisco Bay 192 188 166
Central Coast 179 188 166
Souch Coast 208 219 191
Sacramento River 286 286 264
San Joaquin River 310 307 274
Tulare Lake 298 302 268
North Lahontan 411 390 356
South Lahontan 282 294 268
Colorado River 564 G26 535
Statewide 229 243 215

+ [Inghudes residential, commercial, industrial, and landscape use suppiicd by public waser systems and scllproduced surface and groundwater Does not
inciude recreational use, energy production use. and osscs frem major conveyanse facifidias These arc aormalized data

was multiplied by the population forecast to compure
2020 urban applied water use for each DAU. The
DAU-levei results were aggregated and combined with
minor components of urban use {conveyance losses,
recreation water use, and energy production warter use)
to obtain tozal applied urban water demands.

This method of computing future water use cap-
tures localized effects of differential population growth
The most significant example of variation in growth
patterns is the relatively high growth rate in warmer,
drier inland areas of California where increased land-
scape irrigation requirements are reflected in higher
per capita use values. Growth in inland areas tends two
partially offser reductions in per capita use due to wa-
ter conservation,

WATER USE

Summary of Urban Water Use

Table 4-11 summarizes Bulletin 160-98 urban
applied water use by hydrologic region. Statewide ur-
ban use at the 1995 base level is 8.8 maf in average
warer years and 9.0 maf in droughrt years. (Drought
year demands are slightly higher because less precipi-
tation is available to meer exterior urban water uses,
such as landscape watering ) Forecasted 2020 use in-
creases to 12.0 maf in average years and 12.4 maf in
drought years. Full implemenzation of urban BMPs is
estimared to result in demand reduction of 1.5 mafin
average year water use by 2020. Wichour implementa-
tion of urban BMPs, average year use would have
increased to 13 5 maf.



The California Waser Plan Updare SULLETIN 160-93

TABLE 4-11
Applied Urban Water Use by Hydrologic Region (iaf)

1995 2020
Region Average Draught Average Drought
North Coast 169 177 201 212
San Francisco Bay 1,255 1,358 1,317 1,428
Central Coast 286G 294 379 391
South Coasz 4,340 4,382 5,519 5,612
Sacramentoe River 766 830 1,139 1,236
San Joaguin River 574 583 954 970
Tulare Lake 690 690 1,099 1,099
Narth Lahontan 39 40 50 51
South Lahontan 238 238 619 G19
Colorado River 418 418 740 740
Total {rounded) 8,770 9,010 12,0320 12,360

As indicated in the Table 4-11, the South Coast
and San Francisco Bay Hydrologic Regions together
amount o over half of the State’s total urban warter

o R
i ey ey P
%ﬁ?%ﬁ%

UL L o
e
e, Q’ T A

i
=,

o frs AT ek

R A T

Gy

% R
e

s
ik

G
% . f@%{

¥ i
2
&3

i
e

A
Lyt
L

Al of the acreage amounts discussed in this chapter are
irrigated acres, beeanse estimates of irrigared acreage are
needed to calenlate agricultural water use. Crop production
also oceurs (1o @ much lesser extens) on non-irrigated Lunds.
Dry-farmed grains are an example of crop production on
non-irrigated Lands,
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use. The table also illustrates that precipitacion playsa
small role in meeting urban outdodr water needs (land-
scape water needs) in arid regions such as the Tulare
Lake, South Lahontan, and Colorado River regions.

Agriculiural Water Use

The Department’s estimates of agricultural water
use are derived by multiplying water use requirements
for different crop types by their corresponding irri-
gated acreage, and summing cthe results ro obtain a
total for irrigated crops in the State This section be-
gins by covering crop water use requirements, including
demand reducrion from water conservation programs.
Irrigasion efficiency and distribution unifermiry are
discussed in derail. A description of the process for
forecasting irrigated acreage and facrors affecting acre-
age forecasts follows. Forecasted 2020 agricultural water
demands are summarized at the end of the section.

Crop Water Use

The water requirement of z crop is directly related
to the water lost through evaporranspiration, The
amount of warer that can be consumed through ET
depends in the short term on local weather and in the
long term on climaric conditions. Energy from solar
radiation is the primary facror that determines the rate
of crop ET Also important are humidicy, temperature,
wind, stage of crop growth, and the size and aerody-
namic roughness of the crop canopy. Irrigation
frequency affects ET after planting and during early
growth because evaporation increases when the soil

WATER USE
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There is a perception that
only drip frrigation is an
efficient agricultnral water
use technology. As described
in Chapter 5, bigh
efficiencies ave possible with
a variety of irrigation
tedmiquea Considerations
such as sotl type, field
configuration, and crap type
influence the choice of
irrigation rechnigue.

surface is wet and is exposed te sunlight. Grawing sea-
son ET varies significantly among crop types,
depending primarily on how long the crop actively
grows

Direct measurement of crop ET requires costly
investments in time and sophisticated equipment.
There are more thar 9 million acres of irrigared crop
land i California, encompassing a wide range of cli-
mate, soils, and crops. Even where annual ET for two
areas is similar, monthly totals may differ. For example,
average annual FT' for Central Coast interior valleys is
simnilar to that in the Cenrral Valley. Central Valley ET
is lower than that in coastal valleys during the winter
fog season and higher during the hot summers. Ob-
taining actual measurements for every combination of
environmental variables would be prohibitively diffi-
cult and expensive. A more practical approach is o
estimate ET using merthods based on correlation of
measured ET with observed evaporation, temperature,
and other climatologic conditions. Such methods can
be used to eransfer the results of measured E'T ro other
areas wich similar climates

The Deparzment uses the ET/evaporation corre-
lation method to estimate growing season ET
Concurrent with field measurement of ET rates, the
Department developed a netwark of agroclimare sta-
tions 1o determine the relarionship berween measured
ET rates and pan evaporation. Dara from agroclimaric
studies show that water evaporation from a standard water
surface (the Department uses the U.S. Weather Bureau
Class A evaporation pan) closely correlates to crop ET
The ET/evaporation method estimartes crop water use to
within + 10 percent of measured seasonal ET.

WATER USE
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Crop coefficients are applied to pan évaporation
data o estimate evapotranspiration rates for specific
crops. {Crop coefficients vary by crop, stage of crop
growth, planting and harvest dates, and growing sea-
son duration.) The resulting data, combined with
information on effective rainfall and warer use effi-
ciency, form the basis for calculating ETAW and
applied water use. Crop applied warter use includes che
irrigation water required to meet crop ETAW and cul-
tural water requirements

The amount of water applied to 2 given field for
crop production is influenced by considerations such
as crop warter requirements, soil characreristics, the
ability of an irrigation system to distribute water uni-
formly on a given field, and irrigation management
practices. In addition to ET, other crop water require-
ments can include water needed to leach soluble salts
below the crop root zone, water that musc be applied
for frost protection or cooling, and water for seed ger-
mination. The amount required for these uses depends
upon the crop, irrigation warer quality, and weather
conditions.

Part of a crop’s water requirements can be met by
rainfall. The amount of rainfall beneficially used for
crop production is called effective rainfall. Effective
rainfall is stored in the soil and is available to sarisfy
crop ET or to offset water needed for special culrural
practices such as leaching of salts Irrigation provides
the remainder of the crop water requirement. Irriga-
tion efficiency influences the amount of applied water
needed, since a portion of each irrigaﬁion goes 0 sys-
tem leaks and deep percolation of irrigation water
below the crop root zone
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FIGURE 4-5
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Applicd wares includes the water used for cultusad practices such 1
frost contral and leaching salts from below the crop root zone

The Bulletin’s 1995 base applied agricultural wa-
rer use values were compurted from normalized dara to
account for variation in annual weather patrerns and
water supply. Normalizing entails applying crop coef-
ficients to long-term average evaporarive demand data.
Actual applied crop warter use during 1995 was less
than the Bulletcin 160-98 base in many areas due to
wer hydrologic conditions that increased effective rain-
fall, thus decreasing crop ETAW. Likewise, applied
water use during a dry year (assuming no constraints
on water supplies) would likely exceed the base due 1o
less chan average effective rainfall with an atendant
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increase in crop ETAW For most hydrologic regions,
1995 base applied water use was computed for the ma-
jor crop types found in each of the Department’s
DAUs. Analyses were done at the planning subarea
level in the South Lahontan and Colorado River Re-
gions.

Figure 4-5 shows ranges of 1995 base applied wa-
ter and ETAW for some common California crops ot
crop types. ETAW represents a major depletion of warer
supply, and therefore is an important component of
statewide and local water supply planning, groundwa-
ter modeling, and water transfer feasibility studies.
Except in areas adjacent to the ocean, or areas where
the groundwater or surface water is unacceptable for
reapplication, irrigation water applied in excess of ET
and culrural requirements {e.g, frost protection) is
available to downstream users or to users purnping from
groundwater.

The purpose of the data presented in Figure 4-5 is
to illustrate how great the range of applied water and
ETAW can be for a single crop or crop type in Califor-
nia. Climare and soil cypes are major facrors thar affect
crop water use. Other factors include farming prac-
tices, irrigation systemns, and warter availability. Crop
water use is extremely site-specific, and no one value
of crop water use can be expecred to represent a state-
wide condition.

Factors Influencing Agricultural Water Use

Irrigation Water Use Efficiency. Distribution
uniformity is an important element in on-farm irriga-
tion warer use efficiencies. DU measures the variation
in the amount of water applied to the soil throughout
the irrigated area. Since no irrigation system is capable
of applying and distributing water uniformly to all parts
of a field, growers often apply enough water to meet
crop water requirements of the driest part of the field
to achieve optirnum crop yields. Achievinga high DU
requires excellent system design, maintenance, and
management. {rrigation experts maintain thar current
hardware design and manufacturing technology limic
the DU of most systems to 80 percent. As design and
manufacturing technelogy advance and more refined
manufacturing processes and hardware are developed,
it may be possible to achieve DUs up to 90 percent.
Chapter 5 describes the relationship of DU to irriga-
tion efficiencies in more derail

Seasonal application efficiency is the sum of ETAW
and cultural water requirements (such as for leaching
salts below the root zone) divided by applied water.

WATER USE
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SAEF is an appropriate index of water use efficiency for
planning purposes, because it is based on the amount
of warer required to fully satisfy crop water needs while
maintaining the favorable salt balance in the root zone
required for long-term sustainabilicy of agriculrure. It
differs from values of irrigation efficiency calculated
by growers ta compate the amount of water benefi-
cially used o the amount applied, because the amount
beneficially used may be less than that needed to fully
satisfy crop and cultural water requirernents. Efficiency
measures used by growers, such as DU and IE, are rypi-
cally based on che average amount of water
infilcrating che quarter of the field receiving the least
water, These methods presume that one-half of the low
quarter, or 12 5 percent of the field, is under-irrigared
to some degree. The result is inadequate leaching and
a reduction in crop yield in that part of che field
Values of SAE cannot be directly compared to IE
values commonly cired in literature because they are
based on different levels of irrigation effectiveness.
Optimal SAF occurs when the driest parc of the field
receives an amount of water equal to ETAW plus leach-
ing water requirements, resulting in a 100 percent
effective irrigation. On the other hand, optimal IE oc-
curs when the amounc infilerated in the low quarter
equals ETAW plus leaching requirerents, resulting in
an 87.5 percent effective irrigation. (Since DU is also
calculated based on the low-quarter method, optimal
IE is equivalent to DU.) SAE is related o DU and to
optimal IE by a linear function so that, for example, a
DU of 75 percent implies an optimal SAE of 67 per-

Efficient Water Management Practices for
Agricultural Water Suppliers in California
List A—Generally Applicable EWMDPs
»  Prepare and adopr a water managemene plan
*  Desigrate a wazer conservation coovdinator
*  Support the availabilizy of water management services
to water users
+  lmprove communication and ceoperation among wazer
suppliers, water users, and other agencies
> Evaluate che need. if any, for changes in institutional
policies ta which the water supplier is subject
+  Evaluateand improve efficiencies of the water supplier’s
pumps
List B—Conditionally Applicable EWMPs
+  Facilitate alternative land use
»  Facilitate using available recycled waser chac otherwise

wauld not be used beneficialty, meets all health and safecy

WATER USE

TABLE 4-12
Relationship Among Agricultural Water Use
Efficiency Measures

Distribution Drrigation  Seasonal Applicarion
Uniformizy Efficiency” Efficiency”
90 90 87
85 85 80
80 80 73
75 75 67
70 7G 60

* Oprimal vahues

cent. T he relationship among DU and optimal values
of IE and SAE is illustrated in Table 4-12. The maxi-
mum efficiency values achieved on-farm are generally
less than shown due to conveyance losses, evaporation,
and uncollecred surface runoff

Relacionships between on-farm and regional
efficiencies are complex. Often a portion of irrigation
water applied to a field runs off the field or percolates
into groundwater. Runoff and/or deep percolation
from z given field may be considered a warer loss 1o
that particular field; nevertheless, this water is not lost
to the system unless it goes directly to a nonreusable
water source such as saline groundwates or to the ocean.
If water qualiry is good, that water may be reapplied
on a field or on other fields several times. Irrigation
efficiency formulas developed for on-farm irrigation
management cannot necessarily be applied to larger
areas or regions. Numerical values of on-farm and re-
gional efficiencies aimost always differ On-farm

criteria, and does not cause harm to crops or soil

*  Facilitare financing capital improvements for on-farm
irrigation systems

+  Facilitate voluncary wates cransfers that do not
unreasenably affect the water user, water
supplies, the environment, or third parties

= Line or pipe ditches and canals

+  Increase flexibilicy in water ordering by, and delivery to,
water users within operational limirs

*  Construcr and operate water supplier spifl and railwater
recovery systems

*  Oprimize conjuncrive use of surface and groundwarter

*  Auromate canal structures

List C~—Other EWMDs
*  Warer measurement and water use reporting
*  Pricing or other incentives
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efficiencies are usually lower than regional efficiencies
due to reapplication of water in a region A region can
reach very high efficiencies as a result of a few reappli-
cations, even if on-farm efficiencies are fairly low.
Practices that encourage reapplication, such as railwater
recurn and spill recovery systems, provide an opportu-
nity to increase regional efficiency Water reapplication
can be the fastest and most economical way to boost
regional efficiencies.

Agricultural Water Conservation Programs. The
amount of applied warer saved depends on the acrions
of both warter suppliers and irrigarion water users.
Achieving high on-farm water use efficiency is accom-
plished by optimizing many factors including
management (such as irrigation scheduling), irrigation
method, crop selection, and supply reliability. On-farm
evaluations conducted by the Department and others
show char irrigation management is more important
than irrigation method in improving water use effi-
ciency. (Chapter 5 describes common irrigation
methods.)

Bulletin 160-98 quanrifies agricultural water con-
servation based on assumed statewide implementation
of the 1996 agricultural MOU described in Chaprer
2. The agricultural MOU provides a mechanism for
planning and implementing EWMPs (see sidebar) thar
benefit water suppliers. The primary objective of
EWMDPs is for suppliers to bester serve farmers in or-
der to facilitate improvements in on-farm practices.
As of May 1998, 31 agricultural water agencies serv-
ing about 3 million acres of land had signed the MOU.
Signatories to the MOU have committed to imple-
ment specified EWMPs, based on their evaluation of
the benefits of each pracrice.

EWMDPs can lessen runoff and deep percolation
of irrigation water, reducing the amount of water farm-
ers must order from an irrigation distzict or pump from
their wells. Because the MOU is orientated to water
suppliers, it does not specify warter use reduction fac-
tors and instatlarion and/or compliance rates for farm
irrigation system improvements. Therefore, the De-
partment estimated water savings due to EWMPs based
on their potential to remove impediments to optimal
on-farm efficiency, expressed as increased SAE. SAE
resolves the interrelated effects of EWMPs and im-
proved on-farm management into one variable that
quantifies the net result of water conservation efforts
by water suppliers and irrigation warer users. It is ex-
pected thar increasing use of EWMPs will yield more
informarion on their water savings potential.
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Water savings due to agricuitural water conserva-
tion were quantified for each DAU on the basis of
expected improvernents in SAE. It is assumed that by
2020 SAE will reach 73 percent in all regions of Cali-
fornia, averaged across crop types, farmland
characteristics, and management practices. The DU
of irrigation methods limits SAE. The average DU of
irrigation systems in California is currently in the 70
to 75 percent range, based on irrigation system evalu-
ations conducted by the Department, resource
conservation districes, warter districts, and others. By
2020, the average DU is expected to be about 80 per-
cent. An irrigation method with a DU of 80 percent
can achieve a maximum SAE of about 73 percent, as-
suming that irrigation evenes are properly timed, the
soil is well drained, and none of the field is under-
irrigated.

The Bulletin 160-98 forecast of conservation sav-
ings was calculated by comparing two scenarios of 2020
crop applied water demand under differing levels of
SAE. First, crop applied water demand was computed
based on the 2020 forecast of irrigated acreage and
crop mix, but at existing (1995 base) levels of SAE for
each major crop caregory. Then SAE for each crop car-
egory was set to the 2020 forecast value and applied
water demnand was recompured. Applied warer savings
due to conservation were taken as the difference in
applied water demand under the rwo scenarios.

Table 4-13 shows that agricultural water conser-
vation would reduce applied water demands by abour
800 taf annually by 2020. Such reductions of applied
water generally do not create new water supply; in most
areas of California, excess irrigation water becomes
available to other users Even so, a reducrion in ap-

TABLE 4-13
2020 Agriculfural Water Use Reductions Due to
Conservation (taf)

Region Applied Water  Deplerion
North Coase 1 0
San Francisco Bay 1 0
Central Coast 82 0
South Coast 3 10
Sacramento River 203 0
San Joaquin River 148 2
Tulare Lake 45 i
North Lahontan 17 0
South Lazhontan 20 10
Colorado River 249 2310
Total 797 233

WaTsR Ust B



The Califarnia Witer Plan Updaee BULLETIN 1606-98

plied water can serve other beneficial purposes such as
reducing feaching of plant nutrients, reducing degra-
dation of groundwarer quality, and reducing
agriculeural drainage.

Only practices that lessen evaporation from water
surfaces, reduce evapotranspiration, or diminish irre-
coverable losses actually reduce depletions. Efficient
water management practices have relatively litdle ef-
fect on evaporation and ET It is the location of water
use, rather than the conservation measure employed,
that is key to determining whecher a reduction in irri-
gation warter applicacion translates into a depletion
reduction. Agricultural lands adjacent to the ocean, or
where the groundwater or surface water is unaccept-
able for reapplication, have the greatest potential for
reducing depletions through efficient water manage-
ment practices. In California, such agriculrural lands
are found in che South Coast Region, the west side of
the San Joaquin Valley, and the Colorado River Re-
glon.

QOrther warter conservation planning requirements
exist in addidon to those in the agriculeural MOU,
most notably those applying to water agencies con-
tracting with USBR. (CALFED’s proposed furure
warer use efficiency program is discussed in Chaprer 6.)
The Reclamation Reform Act of 1982 direcred DO
to establish a water conservation planning program.
In 1992, CVPIA established addirional warer conser-
varion requirements for federal contractors receiving
CVP supplies. USBR published criteria for CVPIA
conservation plans and is reviewing the plans which
contractars are required to submit. As of March 1998,
more than 70 federal water contractors had submitted
pians pursuant 1o CVPIA criteria. Discussions are un-
derway with the agriculrural council established by the
1996 MQU regarding developing a way for CVPIA
plans to be accepted as plans complying with the agri-
cultural MOU. CVPIA further requires that new,
renewed, or amended CVP warer service or repayment
contracts mandarte that surface water delivery systems
have water measurement devices or comparable meth-
ods of measuring water use

Agricultural Water Pricing. The relationship of
agricultural water pricing to water use and the role of
pricing in achieving water conservation have been sub-
jects of discussion in recent years. For warer supplied
by public agencies, the elecred board members of those
agencies ultimately have the responsibility for balanc-
ing desires to achieve demand reducrion through warer
pricing with desires to provide affordable water rartes

B WaTzR Use

to growers. For self-supplied agricultural water users,
good business pracrices dicrate maximizing water use
efficiency, in terms of crop yield per unit of water ap-
plied Agricultural water prices in California vary
widely and are affected by factors such as geographic
location and source of water supply. Appendix 4A pro~
vides background informarion on agricultural water
pricing. As described in the price elasticity informa-
tion in the appendix, demand for irrigation water is
generally price inelastic over the price ranges evalu-
ated There is no other commodity that can be
substicuted for the water required to grow crops. Wa-
ter costs are rypically a relatively small percentage of
the total cost of producing most crops.

Crop markers, not warter prices, generally domi-
nate the economics of crop production. Bulletin
160-98 cansiders markets and other economic effects
in the modeling performed to forecast future irrigared
acreage, as described later in chis chaprer. When fully
implemented, CVPIA tiered pricing requirements may
provide new data on water price/water use relation-
ships for CVP contractors, as described in the appendix.

Agricultural Acreage Forecasting

This section describes how 1995 base year irri-
gated acreage is established, and how that information
is used to forecast 2020 irrigated acreage.

Quantifying Present Irvigated Acreage. Forecasts
of future agricultural acreage start with land use data
that characterize existing crop acreage The Depart-
ment has performed land use surveys since the 1950s
to quantify acreage of irrigated land and correspond-
ing crop types, and currently maps irrigated acreage in
six to seven counties per year. The base dara for land
use surveys is obrained from aerial phorography or sat-
ellite imagery, which is superimposed on a cartographic
base. Site visies are used to identify or verify crop types
growing in the fields. From this informartion, maps
showing locations and acreage of crop types are devel-
oped. Figure 4-G is an example of a typical land use
survey map, showing crop types in the Ceres 7.5 minute
USGS quadrangle from the Deparrment’s 1996
Stanisiaus Counry survey.

The Department’s land use surveys focus on quan-
cifying irrigated agricultural acreage. Although fields
of dry-farmed crops are mapped in the land use sur-
veys, their acreage is not tabulated for caleulating wacer
use. In certain areas of the State, climate and market
conditions are favorable for producing multiple crops
per year on the same field (for example, winter veg-

ta
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FIGURE 4-6
Typical Land Use Survey Map

. T — R e e " — crrn
- 1] T ' L e/
) 5 E e T T o / g Lk R
wor 2 ‘-",?“u,’:?‘éj‘ & s
1 - & Rl Ay i b
) i 5 ) o > ; E

gt iciin]

Grain Pasture Fallow & ldie
Corn Other Truck Non-Irrigated Land
Other Field Almond & Pistachio Bd  Urban

Subtropical Other Decidious Water

Grapes Alfatfa [} Native Classes

4-23 WATER USE



The California Warer Plan Update BULLETIN 16698

California’s Nursery industry

When people think of irrigated agricultwre, crops that often
come to mind are commodities such as hay, grains, rice, row
crops, and cotton However, nursery produces (flowers, plants,
turf-grass) rank as the State’s fourth fargest farm product in
gross value, behind milk/czeam, grapes, and cacde, and ahead
of cotron, almands, and hay, according ro 1956 California
Departmens of Foed and Agriculture satistics. The prominence
of the nursery industry reflects the extent of urbanization in
California, as well as favorable climaric conditions.

California nussery products had a $1.6 billion farmgate
value (wholesale value ac the farm) in 1996 San Diego is the
leading California county in nursery product valuation,
foliowed by Santa Barbara, San Mateo, and Los Angeles
Counties California wholesale production represents about

etables followed by a summer cotron crop). In these
cases, annual irrigated acreage is counted as the sum
of the acreage of the individual crop types. In the years
berween county land use surveys, the Department es-
timares crop types and acreage using data collected from
county agricultural commissioners, local water agen-
cies, University of California Cooperarive Extension
Programs, and the California Department of Food and
Agriculture

The starting point for determining Bulletin 160-
98 1995 base acreage was normalized 1990 irrigated
acreage from Bulletin 160-93. Changes in crop acre-
age between 1990 and 1995 were evaluated to
determine if they were due to short-term causes (e g,
drought or abnormal spring rainfall), or if there was
an actual change in cropping patterns. Base year acre-
age was normalized to represent the acreage that would
most likely be expected in the absence of weather and
marker related abnormalities. {More detail on the con-
cept of normalizing base year data is presented in

The Central Valley produces most of California’s tomato crop.
Much of the crop is used foy processed tomato products, sueh
as canned tomatoes and tomato sances. Acreage devoted to
truckh crops like tomatoes is expected to increase in the furure

WATER USE

26 percenc of national nursery product sales

An important difference berween the nursery industry and
other agricultural sectors is the extent to which the induscry’s
revenues are tied to urban, as well as to agricultural, wacer
supplies. Bulletin 160 treats nursery water use as an
agriculeural use. Many of che industry’s products, however,
are destined for urban and commercial locations where urban
water supply availability influences landscaping choices and
the mazker for nursery products.

Abour 25,000 acres are devoted to nursery products
in California Much of the acreage is in proximity two
urbanized, coastal regions of the State near markets and majar
transportation routes

Chapter 3.) Figure 4-7 illustrates some general trends
in California cropping patrerns over time.

Crop acreage by region for the notmalized 1995 base
is presented in Table 4-14. The 1995 base irrigated land
acreage is about 9 1 million acres, which, when multiple
cropped areas are rabulared, becomes a base irrigated
cropped acreage of about 9.5 million acres.

Forecasting Future Irrigated Acreage. The

FIGURE 4-7
General Trends in
Cropping Patterns Over Time

Pl m
Field Trees Truek
Crops 8 Vines Crops

804

Crop Acreage, Percent of Statew:ide Toral

40

30-

20+

10-
B .
1970 2020



§TE

[ IR E Y

TABLE 4-14
California Crop and lrrigated Acreage by Hydrologic Region, 1995 level

(thousands of acres)

Irrigated Crop NC SF cc SC SR 7 TL NL SL CR Toral
Gramn 72 2 26 it 270 180 260 7 2 70 96
Rice 0 0 0 s 494 22 0 i 0 0 317
Corton 0 0 0 i) 9 185 1,026 Y ¢ 24 1,244
Sugar beets 6 0 3 0 54 47 30 G ¢ 38 178
Corn i H 3 4 92 212 116 0 0 9 438
Other ficld 3 i 16 4 155 129 97 0 { 70 467
Alfalfa 53 ] 2} 111 i49 231 296 44 34 256 1.094
Pascure 122 b 18 0 352 199 49 107 i8 43 933
Tomaroes 0 0 10 7 138 82 111 g 0 9 357
Orcher euck 23 11 382 87 56 130 194 2 3 172 1,060
Almond/pistachies o ] 0 06 251 177 0 G 1t} 534
Qther deciduous G i8 3 219 154 191 0 3 ( 602
Subtropical 0 19 16t 28 8 202 0 G 37 455
Grapes 36 39 56 6 17 184 378 ¢ 0 2 736
Total Crap Area 323 65 572 313 2,139 2,605 3,127 161 61 749 2515
Mulople Crop 0 0 142 30 52 56 63 0 0 104 447
Irrigated Land Area 323 63 430 283 2,087 £,949 3,064 161 61 645 2,068

8600 MLLITING 2repdy gy aaruyy prusofipeny Jp



The California Wirer Plun Updare BULLETIN 1GO-9B

Water Use Impacts from Urbanization of
Agricultural Lands—A San Joaquin Valley
Example

The Deparument projects 2 decline in California's irrigared
acreage by 2020, due in part to urbanization of agriculousal
lands Much of this urbanization will eecur in the South Coast
Region and in the 5an Joaquin Valley. Potential changes in
water use resulting from land use conversion are often of
concern to local agencies responsible for land use placning
or for providing water supplies Changes in water use must
be evaluazed on a site-specific basis, as the following example
for the San Joaquin Valley illustrates.

Changes in water use depend en the kinds of crops grown
and the density and type of urban development in an area In
the case of single-famify dwellings, applied water use varies
with housing density Numerous studies have shown thac
dweliings on larger lors use more water per dwelling unis due
to the larger landscaped areas Howsver, higher densicy
developments have the greater applied warer use per acre of
fand A recene Deparument scudy of the Fresno area showed
thas applied wacer use eof single-family dwellings and
agricultural crops were similar a¢ low housing densities {four
or five units per acre). However, higher density single-family
dwellings (six units or more per acre) that have become
commen in today’s new home construction marker tended
to have greater applied water requirements than some

crops

Department’s 2020 irrigated acreage forecast was de-
rived from staff research, a crop marker outlook study,
and results from the Central Valley Production Model
As with any forecast of future conditions, there are
uncertainties associated with each of these approaches.
The Department’s integration of the resules from three
independent approaches is intended to represent a best
estimare of furure acreage, absent major changes from
present conditions. It is imporrant to emphasize thar
many factors affecting furure cropped acreage are based
on national {federal Farm Bill programs) or interna-
tional (world export markers) circumstances. California
agricuftural products comperte with products from
other regions in the global economy and are affected
by trzde policies and market conditions thar reach far
beyond the State’s boundaries.

The Federal Agriculture Improvement and Reform
Act of 1996, for example, affects agricultural markers
nationwide, by changing federal price suppors for
specified agricultural commodides Under the tecms
of thar act, federal paymenus to growers will be reduced
by 2002, and prior farm bill provisions thar required
growers to reduce planted acreages of regulated com-

WATER USE

Growth in the Fresno arez has caused expansion of urban
development onto adjoining agricultural lands Figure 4-8 is
a plat of Department fand use data illustrating the lang-term
expansion of urban development onto agricuitural lands in
the area Department data show thac average urban applied
water use in the Fresno area {urban warter use includes
residential, commercial, and industrial purposes) is equivalent
to abour 3 2 affacre. Typical agricultural applied warter use
for crops grown in the area is shown below. Actual agricultural
applied water use for an individual erop will vary with field-
specific conditions such as sail type and irrigation method

Type of Use Applied Water Use
{aflucre)

Urban 32
Agpriculoural

Bariey 1.3

Grapes 29

Cotton 32

Deciduous orchard 35

Pastare (improved} 45

Alfalfa 47

modirties aze no longer in force. {Commodizies with
significant federal price support include wheae, feed
grains, rice, cotton, dairy products, sugar, and peanurs.)
The overall impact of the act to California may be
less than its impact to states whose agriculture is less
diversified and who are less active in expore markers
In 1994, for example, federal farm bill production pay-
ments to California growers represented about 1
percent of California’s agricultural revenue. The po-
teneial impacts of FAIRA to California’s agricultural
market are considered in Bulletin 160-98 by the crop
marker outlook study.

Incrastate factors considered in making acreage
forecasts included urban encroachment onto agricul-
rural land and land retirement due to drazinage
problems (discussed in more detail in the following
section). Urbanization on lands presendy used for ir-
rigated agriculture is a significant consideration in the
South Coast Region and in the San Joaquin Valley,
based on projected patterns of population growth. (See
sidebar on water use impacts of land conversion ) DOF
2020 population forecasts, along with information
gathered from local agency land use plans, were used

4-26
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FIGURE 4-8
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to identify irrigated fands most likely to be affecred by
urbanization. Local water agencies and county farm
advisors were interviewed to assess their perspective
on land use changes affecting agricultural acreage. For
example, urbanization may eliminate irrigared acreage
in one area, but shift agricuitural development onto
lands presently used as non-irrigated pasture. Soil types
and landforms are important constraints in agricul-
tural land development. If urbanization occurs on
prime Central Valley farmland, some agricultural pro-
duction may be able to shift to poorer quality soils on
hilly lands adjoining the valley floor. A consequent shift
in crop types and irrigation practices would likely re-
suli—for example, from furrow-irrigared row crops ro
vineyards on drip irrigation

The Department’s crop market outlook, 2 form
of Delphi analysis, was developed using information
and expert opinions gathered from interviews with
more than 130 University of California farm advisors,
agricultural bankers, commodity marketing specialists,
managers of cooperatives, and others. Three basic fac-
tors guided che CMO: current and future demand for
food and fiber by the world’s consumers; the share Cali-
fornia could produce ro meet this worldwide demand;
and technical factors, such as crop yields, pasture car-
sying capacities, and livestock feed conversion ratios
that affect demand for agricultural products. (Milk and
dairy products are California’s largest agricultural prod-
uct, in terms of gross value. The demand for these
products is reflected in the markess for alfalfa, grains,
and other fodder used by dairies.) The CMO forecasts
a statewide crop mix and estimates corresponding irri-
gated acreage. The major findings of the CMO for
year 2020 were that grain and field crop acreage would
decrease, while acreage of truck crops and permanent
crops would increase.

The Central Valley Production Model is a
machematical programming model that simulates
farming decisions by growers. Inputs include derailed
informarion about production practices and costs as
well as water availability and cost by source. The model
also uses informarion on the refationship berween pro-
duction levels of individual crops and crop market
prices. The model's geographic coverage is limited ro
the Central Valley, which represents abour 80 percent
of the State’s irrigated agricultural acreage. The CVPM
results also indicated future crop shifting, from grains
and field crops to vegerables, trees, and vines. The
CVPM forecast showed a small reduction in crop acre-
age from 1995 to 2020

B WaTeR UsE

Other Factors Affecting Forecasted Irvigated
Acreage. The process of estimating future irrigated
acreage considered starewide factors such as crop mar-
kets and urban expansion onto agricultural lands The
Department considered an additional region-specific
facror, the long-standing agricultural drainage man-
agement issues on the west side of the San Joaquin
Valley. Drainage management issues in this area have
a dua! focus—salt managemenr to permir continued
agricultural production on lands requiring drainage
systerns, and trace minerals management (principally
selentum) to limit adverse water quality and environ-
mental impacts.

The need for drainage systems to permit farming
in some westside areas was recognized concurrently
with the development of irrigated agriculture in the
region. USBRs San Luis Drain, for example, was origi-
nally planned 1o convey drainage warer out of the valley
to the Delta The drain was instead terminated at
Kesterson Reservoir, where waterfowl morcalities fed
to discovery of elevated selenium levels in the early
1980s. The drain was subsequently closed. (A discus-
sion of trial reopening of part of the drain for the
Grasslands Bypass Channel Project is provided in
Chapter 8.) Post-Kesterson studies of valley drainage
problems have soughrt to quancify factors such as ex-
tent of areas with shallow depths to groundwarer,
tributary areas in Coast Range sediments from which
trace minerals are derived, and water quality character-
istics of drain warer and shallow groundwater

The 1990 report of the interagency San Joaquin
Valley Drainage Program projected thar as much as
460,000 acres of irrigated land would be raken our of
production by the year 2020 if the report’s recommen-
dations were nor implemented. The report
recommended retirement of 75,000 aczes of land hav-
ing the worst drainage problems by 2040. The Bulletin
160-98 year 2020 acreage forecast follows the same
procedure used in Bulletin 160-93 and assumes that
the 75,000 acres would be retired at an average rate of
1,500 acres per year. Thus, 45,000 acres of land would
be retired berween 1990 and 2020, USBR's 1997 re-
quest for proposals for the CVPIA land retirement
program {described in Chapter 6} elicited offers to sell
31,000 acres of drainage-impaired lands, suggesting
that the assumed 45,000 acres of land retirement could
oceur by 2020,

Data from the Department’s monitoring program
for groundwater levels in the San Joaquin Valley are
shown in Figure 4-9. Agricultural acreage with a warter

4-28
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FIGURE 4-9
Areas of Shallow Groundwater in the San Joaquin Valley
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Agroforestry Research

Agroforestry is being tested for managing drainage impaired
lands Agroforestry systems integrate trees and shrubs into
cropping activites to produce markerable products and/or
provide resource conservation Agroforestry principles could
be applied 1o on-farm water management, where increasingly
saline water would be applied to successively more sale-tolerant
plants o reduce drainage volumes For example, drainage
water from salt-sensitive crops could be used to ircigate 2 salt-
solerans crop like cotton Drainage warter from the cotton
would then be used to irrigate salt-tolerant trees, such as

rable within 10 feet of the surface increased from
1,061,000 acres in 1991 to 1,262,000 acres in 1997,
Agriculsural lands with a warer table within 5 feet of
the surface increased from 311,000 acres in 1991 o
743,000 acres in 1997, Increases in the extent of shal-
low groundwater coincide with the end of drought
conditions and above-average rainfall. {The
Deparument’s monitoring program is limited to mea-
surement of groundwater levels. There has been no
region-wide monitoring of selenium and other con-
sticuenss in shallow groundwater since the 1987 work
performed for the 1990 report )

To implement recommendarions of the 1990 re-

port, four State agencies (DWR, SWRCB, DFG, and

Factors that influcnce
the conversion of
irvigated lands to wurban
nse inclide the lands’
proximity te existing
urban areas and
transportation
corridors, and loeal
agency land vse
planning and zoning
policies,

Bl WaTER USE 4.30

eucalyprus. Drainage water from the trees would be reused
again to irrigate highly sali-rolerant plants such as saligrass
Finally, the drainage warer would be discharged into a solar
evaporator. This is an experimental program. To be
commaercially successful, markets would need o be found
for the eucalyptus trees and other biomass produced In 1985
a cooperartive effort among several growers and agencies began
ara 27-acre site near Mendota. A second research project of
622 acres was established ar Red Rock Ranch in Fresno
Counry in 1993, and 2 third research project was started by
Tulare Lake Basin Drainage District

DFA) and four federal agencies (USBR, USFWS,
USGS, and Natural Resource Conservation Service)
signed 2 1991 MOU to participate in a cooperative
interagency program. The program was to address the
management plan’s eight major recommendations:
source control, drainage reuse, evaporation ponds, land
retirement, groundwater management, limiting dis-
charge to the San Joaquin River, and institutional
change. (The plan’s recommendations did nor address
disposal of drain warer outside of the Central Valley.)
Significant progress has been made on some recom-
mendations. Some examples of drainage management
activides are described in Chaprers 7-9.

In 1997, the interagency drainage program drafted
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an activity plan to update the report’s recommenda-
tions with new information The activity plan is
scheduled for completion in 1999. Source control ob-
jectives of the 1990 report have been achieved or
exceeded over large areas. In the first year of Grass-
lands Bypass Channel Project implementation
(described in Chapter 8), irrigation and drainage modi-
fications by Grasslands area farmers reduced selenium
discharges to the San Joaquin River. Tiered water pric-
ing has been implemented in the drainage problem
area of the Grasslands subarea. Three agroforestry
drainage reuse research projects have been implemented
(see sidebar).

One factor not included in Builetin 160-98 irri-
gated acreage forecasts is the potential large-scale
conversion of agricultural land to wildlife habirat for
reasons other than the westside drainage problems de-
scribed above. The CALFED program represents the
lasgest pending example of potential conversion of ir-
rigated agricultural Jands to habitar, as described in
CALFED's March 1998 draft programmatic EIR/EIS
and supporting documents. CALFED’s porential land
conversion amounts have not been included in the Bui-
letin 160-98 irrigated acreage forecast because they are
preliminary at this time (a site-specific environmental

Alfalfa and Market Conditions
The markes for California alfalfa is closely tied 1o the Stase’s
dairy industry California is the nation’s leading datry state.
According to DFA’s 1996 stadistics, milk/cream production
amounted to $3.7 billion, maldng ir the Stre's top-valued
agricultural commodity. California, with abour 1.3 million
dairy cows and over 2,300 dairy farms, accounted for almast
17 percent of the nation’s dairy production in 1996 Leading
dairy counties are Tulare, San Bernardino, Merced, Stanislaus,
and Riverside
Alfalfa supports the dairy and livestock induscries
(including the recreational horse industry) and also pravides
about one-third of the nation’s honey production In-state
alfalfa production does net meer all of the demand within
California Alfalfa is crucked from the intermountain states
1o Central California dairies. Although some alfalfa is exported
from California (mostly to Japan), imports inte California have
exceeded exports by | 1o 8 percent over the past several years.
California milk/cream praduction has increased more than
50 percent in the past 12 years. About half of chis increase is
due to increases in milk yield per cow and the remainder is
due to increased numbers of cows This has creared a
continuing demand for alfalfa Most dairy rations in California
contain some component of alfalfa

document with an implementation schedule for land
conversion has not yet been prepared), and because
CALFED's preliminary numbers are so large relative
to the Bulletin's market-based forecast of irrigated acre-
age that they would negate the results of the forecast.
Overall, CALFED program activities as presently
planned could convert up to 290,000 irrigated acres
to habitar and other uses, an amount almost as great
as the 325,000 acre reducrion in irrigated acreage fore-
cast in the Bulletin. Warter use implications of
large-scale land conversions are not included in the
Bullesin 160-98 forecast Impacts of such land con-
versions are expected to be addressed in the next water
plan update, when CALFED’s program may be better
defined.

The difficulty in estimacing impacts from large-
scale land conversion programs stems from the domino
effect that changes in acreage in one location have on
acreage and crop types in other areas, and how crop
markets derermine which crop shifts are feasible. For
example, CALFED’s preliminary reports suggest that
up to 190,000 irrigated acres in the Delta could be
converted to other land uses. This amount represents
about 40 percent of Delta irrigated acreage, where prin-
cipal crops are corn, alfalfa, somatoes, grain, orchard

Relatively jirtle raw milk flows into or out of the Seate
Caltfornix’s dairy industey is based on in-state production and
processing capacity. The demand for milk products is greatest
in the State's major populatien centers — the San Francisco
Bay Area and urbanized Southern California. Dairy
production has been concentrated in the San joaquin Valley
and in the Inland Empire region of Southern California,
within convenient distances of major markets Increasing
urbanization of formerly agriculrural lands in Southern
California is shifting more dairy production to the southen
San Jozquin Valley To supply feed to these dairies, the San
Joaquin Vailey has become the largest production area for
alfalfz in the State, producing nearly half of California’s alfalfa

Actording to DFA, California’s Grade A milk production

can be broken down into the following categories:

Cheese 36%
Busrer & nonfat dry milk 29%
Fluid mi#k producrs 24%
Frozen dairy products 6%
Soft products 5%
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TABLE 4-15
Caltfornia Crop and Irrigated Acreage by Hydrolegic Region, 2020 Level

{thousands of acres)

Trrigazed Crop NC SF cc sC SR S TL NL SL CR Total
Gramn 66 1 21 5 249 152 201 8 0 97 800
Riee 0 4] 0 0 484 15 0 1 0 1] 500
Cotron Y 0 0 0 15 171 888 0 0 46 1,120
Sugar beets 6 v} 2 ] 52 18 13 0 0 29 120
Corn 2 ¢ 2 20 188 101 i 0 3 390
Other field 3 1 14 1 154 139 110 0 o 33 455
Alfalla 62 0 20 6 147 181 238 50 24 217 945
Pastuse 123 5 16 6 316 165 26 163 13 32 810
Tomatoes 0 0 8 4 141 93 130 0 G 14 3%0
Orther truck 28 it 373 43 79 197 300 2 1 231 1,265
Almond/pistachios 0 f 0 0 127 270 198 0 0 0 595
Other Deciduous 7 6 20 3 234 153 199 ] 2 1 623
Subtropicai 0 ; 18 117 33 10 215 0 0 32 425
Grapes 38 41 75 3 29 183 366 0 0 15 750
Tutal Crop Area 335 65 570 190 2,150 1,935 2,985 165 45 750 9,190
Mulaple Crop 0 ¢ 150 0 70 80 1680 0 0 145 535
lenigated Land Area 335 63 420 180 2,080 1,855 2,885 165 45 605 8,635
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crops, and truck crops (e.g, asparagus) Some land
conversion in the Delta mighe result in production on
new agricultural lands—most likely, rolling hills on
the edge of the valley floor which are suitable for only

limited crop types (orchards and vineyards). Some of

the land conversion might result in increased demand
in other areas for the affected crops, such as increased
demand for asparagus from the Imperial and Salinas
Valleys.

Results of 2020 Acreage Forecast. Table 4-15
shows the 2020 irrigated acreage forecast. The rotal
irrigated crop acreage is forecasted to decline by
325,000 acres from 1995 to 2020, primarily in the
San Joaquin Valley and South Coast areas. Reductions
in crop acreage are due to urban encroachment, drain-
age problems in the westside San Joaquin Valley, anda
more competitive economic market for California ag-

The proximity of California
agriculture to densely
populated urban markets
encourages the production
of specialty crops Punipkin
patches and Christmas tree
lots are examples of
specialized surban niche
markets.

ricultural products. Pasture and field crops are fore-
casted to decline by about 631,000 acres. Truck crops
and permanent crops are forecasted to increase by abour
238,000 and 68,000 acres, respectively. Acreage with
mulrtiple cropping is forecasted to increase by 108,000
acres, reflecting the expected increased production of
truck crops. These statewide findings are used in
developing the forecasted agriculrural water

demands.
Swmmary of Agricultural Water Use

Crop water use information and irrigared acreage
data are combined to generate the 2020 agriculrural
warer use by hydrologic region shown in Table 4-16.
As previously noted, the 2020 forecasted values take
into account EWMP implementation, which results
in a 2020 applied water reduction of about 800 af.

TABLE 4-16
Applied Agricultural Water Use by Hydrelogic Region (taf)

1395 2020
Region Average Drought Average Droughe
Morth Coast 894 973 927 1,011
San Francisco Bay 98 108 98 108
Central Coast 1,192 1,279 1,127 1,223
South Coast 784 820 462 484
Sacramento River 8,065 9,054 7,939 8,822
San Joaquin River 7,027 7,244 6,450 6,719
Tulare Lake 10,736 10,026 10,123 9,552
North Lahontan 530 584 536 594
Sourh Lahontan 332 332 257 257
Colorado River 4,118 4,118 3,583 3,583
Total {rounded) 33,780 34,540 31,500 32,330
4-33 WATER USE HlE
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Environmental Water Use

Bulletin 160-98 defines environmental water as
the sum of:

* Dedicated flows in State and federal wiid and
scenic rivers

* Instream flow requirements established by warer
right permits, DFG agreements, court actions, or
other administrative documents

*  Bay-Delta outflows required by SWRCB

»  Applied water demands of managed freshwater
wildlife areas

This definition recognizes that certain quanrtities
of water have been set aside or atherwise managed for
environmental purposes, and that these quantities can-
not be put to use for other purposes in the locations
where the water has been reserved or otherwise man-
aged This definition also recognizes thar these uses of
environmental water can be quantified. Unlike urban
and agricultural water use, much of this environmen-
tal warer use is broughet about by legislative or
regulatory processes. Cereainly the environment vses
more water than is encompassed in this definition—
the rainfall that sustains the forests of the Sierra Nevada
and the Norch Coast, the winter runoff that supports
flora and fauna in numerous small screams, the shal-
low groundwarer that supports riparian vegeration in
some ephemeral streams—but the Bulledin's definition
captures uses of water that are managed (in one fash-
ion or another) and quantifiable. As described earlier,
average annual statewide precipiration over California’s
land surface amounts to about 200 maf. About 65
percent of this precipitation is consumed through
evaporation and transpiration by the State’s forests,
grasslands, and other vegetation The remaining 35
percent comprises the State’s average annual runoff of
about 71 maf. The environmental water demands dis-
cussed in chis section are demands that would be met
through a designated portion of thar average annual
runoff.

The following discussion covers factors affecting
the four categories of environmental water use. As with
urban and agriculcural water use, options for meeting
future environmental water needs—such as federal
acquisition and wansfer of water to meet CVPIA AFRP
goals—are covered in Chapter 6 and in the regional
water management chapters. The environmental wa-

ter use categories below are discussed in order of

size—from greacest (wild and scenic rivers) to smallest
(wildlife refuges). Environmental water use is shown
on an applied warer basis.

WATER USE

Flows in Wild and Scenic Rivers

Flows in wild and scenic rivers consticure the larg-
est environmental water use in the State, Figure 4-10
is a map of California’s State and federal wild and sce-
nic rivers,

The 1968 Nartional Wild and Scenic Rivers Act,
codified to preserve the free-flowing characteristics of
rivers having ourstanding natural resources values, pro-
hibited federal agencies from constructing, authorizing,
or funding the construction of water resources projects
having a direct or adverse effect on the values for which
the river was designared. (This restriction also applies
to rivers designated for potential addition to the na-
tional wild and scenic rivers system.) There are two
methods for having a river segment added to the fed-
eral syscem~—congressional legislation, or a state’s
petition to the Secretary of the Interior for federal des-
ignation of a river already protected under state statutes.
No new federal designations have been made since
publication of Bullerin 160-93

A number of river systems within lands managed
by federal agencies are being studied as candidates. For
example, U.S. Forest Service draft environmental docu-
mentation in 1994 and 1996 recommended
designation of 5 streams (129 river miles) in Tahoe
National Forest and 160 river miles in Stanislaus Na-
tional Forest. These waterways drain to the Central
Valley where their flows are used for other purposes,
and wild and scenic designation would nor affect the
existing downstream uses,

The California Wild and Scenic Rivers Act of 1972
prohibited construction of any dam, reservoir, diver-
sion, or other water impoundment on a designated
river. As shown on Figure 4-10, some rivers are in-
cluded in both federal and State systems. No new Stare
designations have been made since Bulletin 160-93,
although the Mill and Deer Creeks Protection Act of
1995 (Section 3093 70 of the Public Resources Code)
gave portions of these sereams special starus similar to
wild and scenic designation, by restricting construc-
tion of dams, reservoirs, diversions or other warer

impoundments

Tables 4-17 and 4-18 show the wild and scenic
river flows used in Bulletin 160-98 water budgers by
waterway and by hydrologic region. The flows shown
are based on the rivers’ unimpaired flow. (The unim-
paired flow in a river is the flow measured or calculared
at some specific location that would be unaffecred by
stream diversions, storage, imports or exports, and re-
curn flows.) For the average year condition, the
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FIGURE 4-10
California Wild and Scenic Rivers
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TABLE 4-17

Wild and Scenic River Flows by Waierway (taf)

2020

Waterway Average Drought Average Drought
Klammath 9,070 3,980 9,070 3,980
Smith 2,920 1,720 2,920 1,720
Eei 5,810 2,200 5,810 2,200
Big Sur 83 22 83 22
Sisquac i5 6 15 6
Sespe Creek a9 51 69 51
Middle Fork Feather 1,129 497 1,129 497
North Forl American 584 259 584 139
Lower American 20 0 20 0
Tuolumne 1,192 572 1,192 572
Merced 782 367 782 367
Kings 896 448 896 448
North Fark Kern 428 275 628 275
Sourh Fork Kern 94 28 20 28
East Fork Carson 71 34 71 34
West Walker 200 120 200 120
‘Total (rounded) 23,560 10,560 23,560 10,560

TABLE 4-18
Wild and Scenic River Flows by Hydrologic Region (taf)
2020

Region Average Drought Average Droughe

Noreh Coast 17,800 7,800 17,800 7.900°
San Francisco Bay a 0 G ¢
Ceneral Coast 98 28 98 28
South Caast G9 5% 69 51
Sacramento River 1,733 736 1,733 736
San jeaquin River 1,974 939 1,974 939
Tulare Lake 1,614 751 1,014 751
North Lahontan 271 154 271 154
South Lahantan ) 0 0 0
Colorado River g 0 0 0
Total {(rounded) 23,560 10,560 23,560 10,560

long-term unimpaired flow from the Deparement’s Bul-
letin 1 was used. The estimated average unimpaired
flow for the 1990-91 water years was used for the
droughr condition

Tustream Flows

Instream flow is the water maintained in a stream
or river for instream beneficial uses such as fisheries,
wildlife, aesthetics, recreation, and navigation. [nstream
flow is 2 major factor influencing the productiviry and
diversiry of California’s rivers and streams

Instream flows may be established in a variecy of
ways—by agreements executed berween DFG and a

WATER USE

water agency, by terms and conditions in a water right
permit from SWRCB, by terms and conditions in a
FERC hydropower license, by a court order, or by an
agreement among interested parties. Required flows
on mest rivers vary by month and year type, with wet
year requirernents generally being higher than dry year
requirements. Converting from ner water use budgess
used in prior editions of Bulletin 160 to the applied
warer budgess used in Bulletin 160-98 created a chal-
lenge in properly accounting for multiple instream
flows within a river basin. Bulletin 160-98 used a sim-
plified approach in which only the largest downstream
flow requirement was included in the water budgets.

4-36
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This simplified approach undercounts applied instream
flow requirements on streams having multiple require-
ments. The Department is developing a new modeling
approach for the next water plan updare that will more
accurately quantify applied instream flows.

Since the determination of 1990-level instream
flow values used as base conditions in Bulletin 160-
93, subsequent agreements or decisions have increased
or added instream flow requirements for the Trinicy
River, Mokelumne River, Stanislaus River, Tuolumne
River, Owens River, Putah Creek, and Mono Lake
tributaries. In addition, ten new warerways have been
added to the Bulletin 160-98 instream flow water bud-
gers—the Mad River, Eel River, Russian River, Truckee
River, East Walker River, Nacimiento River, San
Joaquin River (at Vernalis), Walker Creek, Lagunitas
Creek, and Piru Creek, The sidebar on American River
environmental water use illustrates how environmen-
tal warer demands are treated in Bulletin 160 water
budgets

Factors Affecting Future Instream Flows. It is
difficult to forecast fuzure regulatory actions or agree-
ments that could change existing instream flow
requirements. Bulletin 160-98 thus does not attempt
to quantify the outcome of future regulatory or ad-
ministrative actions Factors likely to affect future flow

Part of Sespe Creek is
included in the wild
and scenic river system.
The creeb, located in
Ventura County, is
tribuetary to the Santa
Clara River.

requirements include listings or potential listings of
new fish species, habitat restoration programs, and pro-
grams to acquire water for environmental purposes.

Recent decisions on federal listing of coho salmon
and steethead trout (see Chapter 2) are likely to influ-
ence water management decisions affecting these
species, but the specific actions will ultimately depend
on the outcome of consultations, biological assess-
ments, biological opinions, and habirtat conservation
plans. In 1997, the Governor's Executive Order W-
159-97 created the Warershed Prorection and
Restoration Council. The council oversees State wa-
tershed protection and enhancement acrivities,
including restoration of anadromous fish. One goal of
this effort is to provide sufficient protection to coho,
steelhead, and other anadromous salmonids to satisfy
ESA requirements. Successful implemenration of this
program could lessen water supply impacts of salmo-
nid listings.

(Coho saimon are found in coastal strearns and in
large river systems such as the Klamarh River and its
tribuzaries. Some of the greatest potential for new wa-
ter supply impacts could be on the Kiamath River
system {including its Trinity River wibutary), where
USFWS is finalizing instream flow studies for several
salmonids. Steelhead populations are distributed

SATER Ust B
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throughout coastal streams and rivers, and are also
found in the Sacramento Valley. (Wild stocks of steel-
head in the Sacramento River system are mostly
confined to upper watershed tribucaries such as Ante-
lope, Deer, and Mill Creeks, and the Yuba River. The
San Joagquin River system no longer supports a signifi-
cant natural sceelhead population—most steelhead
found in the system are hatchery fish.) Data from the
SWP and CVP pumping plants in the southern Delea
indicate that most juvenile steelhead move through the
Delta during the winter and early spring, when Bay-
Delra Accord restrictions are already in place. Warer
supply impacts on coastal rivers and steeams must be
evaluated from a basin-specific standpoint.

The spring-run chinook salmon traditionally
spawned in upper reaches of Central Valley rivers and
their wriburtaries. Today, Deer, Mili, and Burte Creeks
are considered crucial Sacramento River triburaries for
spring-run spawning, Sustaining popularions of spring-
run are also found in Batde Creek, and the Feather
and Yuba Rivers, although there are questions abour
the genetic integrity of these populations because of
interbreeding between fall-run and spring-run salmon.
Portions of Deer and Mill Creeks have been given spe-
cial starus by State legislation to help protect the fishery.

Environmental Water Use—An American
River Example

As discussed in Chaprer 3, the return flow from one water
use can become the supply for the next downstream use The
applied water budgets in Bulletin 160-98 reflect the mulriple
uses which supplies in a river basin may have Reapplication
of flows in the American River for environmental purposes
provides an illustration of how the Bulletin accounts for
multiple uses in its water budgets.

The American River originates in the Sierra Nevada,
flawing generally from east to west down through the foothills
into the Sacramento Valley, vltimately reaching the
Sacramento River and the Defra. The upper watershed of the
American River consists of the north, middie and south forks
The mainstem, or Lower American River, begins near Falsorm
at the confluence of the north and south forks. Environmental
water suppiies are reapplied ac several locations between the
upper watershed and the Dela.

Wild and scenic environmental water demands exist on
the American River's norch fork (584 wf) and mainstem (20
taf). In Builerin 160-98 warer budgers, American River wild
and scenic flows are classified as environmental water use on
the dernand side of she budget and as required environmental
instrearn flow on the supply side of the budger These

WATER USE

As described in Chaprers 5 and 6, many habitat
restoration programs are underway and substantial
funding is available for restoration actions. Improve-
ments such as facilitating fish passage, replenishing
spawning gravel, and restoring shaded riverine habitat
will help in efficient management of water used for
environmental purposes. Specific benefits of habitac
restoration will have to be evaluated on a watershed-
by-watershed basis—it is not possible to quantify
potential water supply implications of present and fu-
ture habitar restoration actions at a statewide level.
Examples of programs or projects now underway are
described in later chaprers. :

The 1997 draft programmatic EIS for CVPIA
implementarion describes federal water acquisition al-
ternatives for the AFRE Table 4-19 shows the amounts
proposed in alternative 4 of the draft PEIS. These fows
represent the high end of potential federal water ac-
quisition actions Under USBR's assumptions for
alternative 4, the instream flows are not allowed to be
exported at the Delta. Quantification of alternative 4
flows was provided by PROSIM operations studies.
The federal agencies ability to acquire the water would
be subject to their finding willing sellers.

In addition to water acquisition on major rivers

enviranmental demands are not consumptive; hence, the
surface supplies are avaiizble for downstream use

The American River has several instream flow requirements
on its three forks as well as on its mainstem. For example, a
54 taf (75 «fs) requirement exists below Ralsten Afterbay Dam
on the middle fork and a 72 taf (100 cfs) requirement exists
below Chili Bar Dam on the south fork. The river's largest
instream flow requirement is on the mainstem below Nimbus
Dam This 234 taf requirement is the only American River
instream flow requirement accounted for in the water budgers
As with wild and scenic demands, the American River
instream flow requirement is shown as environmental water
use on the demand side of the budger and as required
environmental instream flow on the supply side of the budger
This environmental demand is not consumpsive; therefore,
the surface supply is available for downstream use

Required instream flow in the American River is reapplied
downstream to meet Deliz oudflow requirements The Bulledin
160-98 water budgets classify this flow as reapplied surface
water supply. About 70 percent of the Belta’s 56 maf
environmental demand (4.0 maf} is satisfied through
reapplication of water released ta meer environmental
instream requirements in rivers tributary ta the Delta

438
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TABLE 4-19
Proposed Instream Flows, CVPIA PEIS Alternative 4 (taf)

Location Region Targer Average
Merced River San Joaguin River 200 194
Tuolumne River San Joaquin River 200 197
Stanislaus River San Joaquin River 200 194
Calaveras River San Joaquin River 30 27
Mokelumne Rivar San Joeaquin River 70 61
Yuba River Sacramento River 100 87
Total 800 761

for the Alternative 4 instream flows shown in the table,
the draft PEIS also proposes water acquisition on
srnaller Sacramento River tributaries such as Deer, Mill,
and Bartle Creeks. The draft PEIS does not quantify
rarget flows and acquisitions for these smaller tribu-
taries.

The public comment period on the draft CVPIA
PEIS closed in April 1998 and USBR and USFWS$
expect to release a final PEIS in 1999, after the publi-
cation date of this Bulletin.

CVPIA authorizes DOI to acquire supplemental
water from willing sellers. At this time, no long-term
sources (e.g., Jong-term contracts for water transfers)
have been established—water acquired has been pur-
chased on a year-to-year basis. It is not possible to
identify specifically how and where the supplemental
water would be obtained in the future, or what other
water demands might be reduced as a result of CVPIA
water transfers. Chapter 6 provides more detail on how
water marketing arrangements are treated in Bulletin
160 water budgets.

As discussed in Chapeer 2, CVPIA also affects Trin-
ity River instream flows, by requiring that Trinity River
flows be maintained at not less than 340 taffyr while
USFWS conducts an instream flow study thar was to
be completed by 1996. USFWS’s preliminary resules
suggest thar instream flows of 592 taffyr {weighted
average of five water year types) may be proposed.
USBR, USFWS, Trinity County, and the Hoopa Vak
ley Tribe are preparing an EIR/EIS to evaluare impacrs
of the proposed flows. A draft EIR/EIS has not yer
been released. Bulletin 160-98 uses the existing
instream flow requirement of 340 taffyr since a formal
proposal for new Trinicy River instream flows has not
yet been released.

Instream Flow Swmmary. Tables 4-20 and 4-21
show instream flows used in Bulletin 160-98 water
budgets by waterway and by hydrologic region. The
drought year scenario shown in the rables represents

£-39

the minimum annual required flow volume. For aver-
age water years, the annual required flow volume is
computed by combining the expected number of years
in each year type (wet, above normal, normal, below
normal, and/or dry, as specified in the existing agree-
ment or order).

In water budget computations, the Department
counts instreamn flows as depleted if the flows go di-
recely 1o a salt sink, such as the ocean. In the Cenrral
Valley where some instream flows may reach the ocean,
any depletions are counted toward required Delta out-
flow (see following section). This approach avoids
counting depletions twice—once as instream flow and
once as Delra outflow.

Bay-Delta Outflow

Environmental warer use for Bay-Delta outflow is
computed by using operations studies to quantify
SWRCB Order WR 95-6 requirements. This section
briefly describes the Delta’s serting and some of its en-
vironmental resource issues. Readers interested in
detailed descriptions of Delta hydrodynamics, facili-
ties, and environmental resources may wish to review
the extensive materials prepared by the Interagency
Ecological Program, San Francisco Estuary Program,
or CALFED program.

Setting. The Bay-Delra has rwo high tides and two
low tides every day. An enormous volume of water (an
average of about one-fourth of the estuary’s total vol-
urne), moves in and out of the estuary with each tidal
cycle. Tidal action and Delra outflow are two impor-
tant physical processes which establish salinity gradients
and carry sediments through the system. Tidal action
and Delta outflow cause seawarc[wﬂowing fresh water
from the rivers to mix with denser landward-flowing
salt water from the ocean. The average tidal flow rate
in the Delea is abour 170,000 cfs, much greater than
the average seaward flow of fresh water from rivers and
streams.

WATER Use B
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CVPIA Anadrornous Fish Restoration Program
One provision of CVPLA directed DOI to develop {by
Ocraber 1995) and to implement a program “whick malces
all reasonabie efforts to ensure thac, by the year 2002, natural
preduction of anadromaus fish in Ceneral Valley rivers and
streams will be sustainable, on a long-term basis, at levels not
less chan swice the average levels attained during the period
of 1967-1991". (The San Joaguin River berween Friant Dam
and Mendota Pool is not covered by this goal } In response ro
this provision, USFWS prepared a 1995 working paper listing
many potential restoration actions {same involving instream
flows, and some not) without regard to their reasonableness
Elements of that warking paper were subsequently
incorporated into a revised draft restoration plan prepared in
May 1997. One function of the deaft plan was to evaluate (ac
a programmatic level} the reasonableness of implementing
potencial restoration acrions, given the authority and funding
provided DOI by CVPIA (For example, a potential
restorarion action that would tnvelve medifying the diversion
works of a local water agency would only be reasonable if the

local agency wished o participate with USBR ar USFWS in
the action.) The revised draft plan is scheduled ro be followed
by an implementation plan that would review prioricty actions
to be taken in the nexs chree 1o five years

The CVPIA tools available ro USFWS and USBR to carry
out the AFRP include the 800 taf of projecs water dedicated
for environmental purposes, the auchoricy to acquire
supplemental wazer ro achieve AFRP goals, and the many
physical habitat restoration measures required in the act (e g,
restoring spawning gravel, screening diversions, improving
fish passage at Red Biuff Diversion Dam) The CVP dedicated
water is only avaifable 1o USFWS and USBR on CVE-
controlled rivers below the major project dams. For other
Central Valley wazerways, the agencies are proposing to carry
ourt a water acquisition pragram to buy wazet to meet AFRP
needs The quantity of water to be acquired is subject to
available federal funding and che availabilicy of warer on the
marker USBR's 1997 draft CVPIA PEIS illusctrazes coses
and impacts associzted with different levels of supplemental
water acquisition

Fisly species covered by the CVPIAY doubling gaal are salmen, steelbend, striped bass, sturgeon, and American shad. This
sturgeon was photographed ar the Steinhart Aquarivm.

B warser Use 4-46
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TABLE 4-20
Instream Flow Reguirements by Waterway {taf)?

1995 2020
River or Creck Average Drought Average Dronght
Klamath 833 833 833 833
Trinity 341 341 341 34]
Mad 46 46 46 46
Eel 49 i5 49 15
Russian 142 51 142 51
Lagunitas Creek 10 9 10 9
Walleer Creek & 0 ) 0
Carmel 4 2 4 z
Nacimiento 16 7 16 7
Piru Creek 4 4 4 4
Clear Creelc 25 25 25 25
Cache Creek 7 7 7 7
Putah Creek 22 22 22 22
Sacramento 1,945 1,702 1,945 1,702
Feather 880 588 880 588
Yuba 274 196 274 196
Bear 10 10 10 10
American 234 234 234 234
Mokelumne 158 84 158 84
Sranislaus 187 158 187 158
Tuolumne 214 P4 214 %4
Merced 79 67 79 67
San Joaquin 532 309 532 309
Truckee 70 70 70 70
East Wallcer 15 i5 15 15
Mono wributaries 82 56 82 56
Owens 25 25 25 25
Total {rounded) 6,210 4,970 6,210 4,970

' On stresns with multiple instream sequirements, only the fargest downstream requirement is included in Bullesin 160-98 water budpers

TABLE 4-21
Instream Flow Requirements by Hydrologic Region (iaf)

1995 2020
Region Average Drought Average Droughr
Morth Coast 1,410 1,285 1,410 1,285
San Francisco Bay 17 9 17 9
Central Coast 20 9 20 9
South Coast 4 4 4 4
Sacramenio River 3,397 2,784 3,397 2,784
San Joaquin River 1,169 712 1,169 712
Tulare Lake 0 0] G 0
Morth Lahontan 83 84 85 B4
South Lahontan 107 81 107 81
Colorado River 0 ] ] 0
Total (rounded) 6,210 4,970 6,210 4,970
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Recovery Efforts for Winter-Run Chincok
Salmon

Asindicated by the plot of winter-run salmon escapemea,
theze has been a long-term decline in the species’ population.
The ultimate goal for recovery of winter-run salmon would
be restoration of a self-sustaining, naturally spawning
population Two effores being conducted to help achieve this
goal are a captive broodstock program and an arificial
propagation program The purpose of the broodstock program
is to maintain the generic compositien of she existing
population, and thac of the artificial propagation program is
1o stabilize and increase the naturally spawning population

DHscussions among Stare and federal agencies and
stakeholder groups in 1991 and 1992 led w creation of a
progsam to evaluare the feasibility of rearing Sacramento River
winter-run fry in captiviry, so that a broadstack would be
available if wild winter-run fish were w disappear (The
population’s small size makes ic vulnerable o catstrophic foss
of a year class, such as a loss that could be caused by a chemical
spill in che vicinity of winter-run spawning areas The captive
broodstock would provide an alternative source of genetic
material as insurance against such a loss) Agencies
participating in funding the program include USBR, USFWS,
NOQAA, the Depastment, and DFG. Rearing facilities were
established at the Univessity of Californias Bodega Marine
Laboratory and the California Academy of Sciences’ Steinharc
Aquarium. Juvenile fish, beginning wich the 1991 year class,
were delivered to the facilities in 1992 The parent breodstock
were wild winter-run caprured in the Sscramento River
Presently, fish from four year classes are being held at che
facilities

The artificial propagation program encails trapping known
wiid adult winter-run fish, spawning them in 2 controlled
environmens, and rearing the offspring for release back to
the river system As adulss, the artificially propagated fish
would return 1o winter-run spawning arcas and commingle
with wild winter-run. Ardficial propagation activities weze
originally begun ac USFWS's Coleman Mational Fish
Hatchery on Battle Creek, bur fish reared at Coleman
imprinted on Bartle Creek water and returned there to spawn,
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CVYPIA direceed USFWS to rehabilitate and expand
Coleman National Fish Harchery, The batehery was
constructed in 1942 ro mitigate loss of Sacramento River
salman spawning areas due to tonstruction of Shasta and
Keswick Dawrs.

rather than going to the upper Sacramento River as desired
(There weze also difficulties associated with distinguishing
berween winter-run and spring-tun chinook, in selecting the
fish to be propagated Besrer genetic identification techniques
have been developed 1o address this problem )

The most recent development in the artificial propagation
progeam was construction of an interim rearing facilicy, the
Livingston Stone National Fish Hatchery, on the mainstem
Sacramento River immediately downstream from Shasea
Dam This facility will allow the artificially spawned wiater-
run salmon to imprint an mainstem Sacramento River water,
5o that they will return to natural spawning grounds an the
mainstemn as adults Water supply for che hatchery is provided
via piping from the dam's penstocks The hacchery is
beginaing operations in 1998

Additional effarts o help recover winter-run chinook
salmon, such as screcning diversions and habizat improvement
projects, are described in Chaprer 8

1201 Winter-Run Salmon Escapement
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Three major components of Delta inflow include
precipitation, inflow from the Sacramento and San
Joaquin Rivers, and inflow from east side streams (in-
cluding the Calaveras, Mokelumne and Cosumanes
Rivers). Figure 4-11 shows annual inflow and ourtflow
values for 1980-96. For this period, the average an-
nual inflow to the Delta was 25.7 maf, more than 75
percent of which was contributed by the Sacramento
and San Joaquin Rivers.

Delra outflow is the calculared amount of water
flowing past Chipps Island at the western edge of the
Delta into Suisun Bay. The magnitude of Delra our-
flow controls salt water intrusion from the ocean into
the estuary. The magnitude of Delta outflow also in-
fluences the distribution of many estuarine fishes and
invertebrates. Generally, the greater the outflow, the
farther downseream estuarine fish and invertebrates
occur. The relationship berween Delta outflow and
abundance of fish and invertebrates is much less clear.
Some species, such as longfin smelt and juvenile
splittail, show strong correlations berween abundance
and Delra outflow. The effects of outflow on species
can vary depending on the time of year volume of
outflow.

Suisun Bay, the first bay below the Delra, receives

fresh warer inflow that contributes dissolved nutrients
needed to support estuarine food chains. Adjacent to
Suisun Bay is Suisun Marsh, which includes zbout
58,600 acres of diked managed wetlands, tidal marsh,
and adjacent grasslands, 29,500 acres of waterways,
and a buffer zone of 27,900 acres of varying land use

Suisun Marsh is one of the largest contiguous brack-
ish water marshes in the United States. Nearly half of
the waterfowl and shorebirds migrating on the Pacific
fiyway pass through the Bay-Delta cach year, using the
Suisun marsh and other Delta wetlands as feeding and
resting stations.

Fresh water outflow from the Delra passes through
Suisun Bay and chrough the Carquinez Straits, enter-
ing San Pablo Bay, and eventually reaching the Golden
Gate. By comparison, there is limited fresh water out-
flow and tidal circulation at the southern end of San
Francisco Bay. Fresh water outflow to the South Bay
comes from local triburaries such as Coyore Creek and
the Guadalupe River. San Pablo Bay and the South
Bay both offer shallow water habitat. National wild-
life refuges—the San Pablo Bay NWR and the San
Francisco Bay N'WR—occupy parts of the shoreline
in these areas. See Figure 4-12 for a location map of
the Bay-Delta.

FIGURE 4-11
Annual Delta Inflow and Outflow 1980-96°
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FIGURE 4-12
Bay-Delta Estuary
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Delra Fish Species of Special Concern. About
two-thirds of California’s salmon migrate through the
Delra, including species having commesrcial importance
(fall-run chinook salmon), as well as listed or candi-
date species (winter-run chinook, spring-run chinook,
and steelhead trout). Resident fish species of special
concern include Delta smelt {fisted as threarened un-
der both the State and federal ESAs) and splitrail
(proposed for federal ESA listing). Habitar needs of
anadromous and resident Delea species of special con-
cern were reflected in acrions taken in the Bay-Delta
Accord and in SWRCB'’s Order WR 95-6. The accord’s
provisions for coordination of CVP and SWP opera-

Delta smelt, native to
the Bay-Delta, have a
one year life span and
relatively low
reproductive rate,
making their population
abundance sensitive to
short-term habitat
changes.

The Delta is characterized
by miles of meandering
waterways and leveed
islands used mainly for
agricultural purposes.

tions in the Deita with the presence of fish species of
concern have been reflected in actions by the CAL-
FED Operations Group to reduce Delra exports at
times when monitoring indicated that significant num-
bers of certain fish species were present in the southern
Delta. Day-to-day management of CVP and SWP
Delta operations under near real-time conditions re-
quires extensive data collection and monitoring
support. The Interagency Ecological Program, a co-
operative effort of nine State and federal agencies
(DWR, DEG, SWRCB, USBR, USFWS, EPA,
NMES, USACE, and USGS), acquires and dissemi-

nates near real-time fish discribution and 2bundance
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data used by the CALFED Operations Group

Populations of native species of special concern
are affected by a variety of factors, many of which are
not related to Delta outflow. One nonflow factor now
receiving more attention is competition from incro-
duced aquatic species (see Chaprer 2 for a description
of the National Invasive Species Act of 1996). Intro-
duction of non-native species into an ecosystem can
alter the pre-existing balance achieved among the na-
tive species Native species’ populations can be reduced,
for example, when introduced species out-compete the
native species for food or otherwise alter the food chain,
or when introduced species prey upon native species

In the Bawaelié, new introductions are occur-
ring in a system that already has numerous introduced
species. Researchers estimate that the Bay-Delta is now
home to art leasz 150 incroduced plant and animal spe-
cies, some of which were introduced deliberately
{planting of game fish species such as striped bass) and
others whose arrival was accidental (discharge of in-
vertebrates in ship ballast water) The Asian clam, for
example, was first detected in the Bay in 1986 and has
now become the most abundane mollusk in the north-
ern part of the Bay. This clarn is a varacious feeder on
the phytoplankron which supports other aquatic spe-
cies. The zebra mussel—which has caused millions of
dollars of damage in the Great Lakes states—has not
yet been detected in the Delra, bur experts believe thar
it may be only 2 martcer of time before the mussel ar-
rives. Invasive plant species in the Delta include Egeria
densa and Arunde Donax (giant reed) Hydrilla, an-
other well-known invasive aquatic piant, is now found
in Clear Lake in Northern California, and consrol
measures are being taken to eradicate it there, o pre-
vent its spread to Delta waterways.

The Asian clam was firse detected in the San Francisco Bay in
198G. By the carly 1990s, it was the most abundant mollush
in the northern part of the Bay.

WATER USE

Much of the land in the Suisun Marsh is owned and managed
by private gun chubs for duck hunting. DFG manages a
wildlife area on Grizcly Iland.

Quantifying Delta Outflow Requirements.
SWRCB Order WR 95-6 established numerical ob-
jectives for salinity, river flows, export limits, and Delta
outflow. DWRSIM operations studies were used 1o
translate chese numerical objectives into Delta outflow
requirements for average and droughs year scenarios.
The studies computed outflow requirements of ap-
proximately 5.6 maf in average years and 4.0 mafin
droughr years.

Wetlands

The wetlands component of environmental water
use is based on water use at freshwarter managed wer-
lands, such as federal national wildlife refuges and State
wildlife management ateas. The following text reviews
the status of wetland acreage in California and wet-
land management programs, then discusses
quantification of water demands and supplies for wet-
lands.

In general, wetlands can be divided into saltwazer
and brackish water marshes (usuaily located in coastal
areas) and freshwaser wetlands (generally located in
inland areas). Five areas of California contain the larg-
est remaining wetlands acreage in the State—the
Central Valley, Humboldt Bay, San Francisco Bay,
Suisun Marsh, and Klamath Basin. The majority of
the State’s wetrand protection and restoration effors
are occurring in these areas. Nontidal wedands usu-
ally depend on a supplemental water supply, and
protecting or restoring them may create demands for
freshwater supplies.

Wetlands Policies and Programs. Many programs
and policies have been adopred by federal, State and
regional agencies and privare encities to protect and
restore wetlands in California. Several of the more re-
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California is a wintertime destination for migratory waterfowl on the Pacific flyway. Managed wetlands provide feeding,

resting, and overwinteving sites for the waterfoud.

cent wetland programs and policies are discussed be-
low.

Ecosystem restoration is a large part of the CAL-
FED program. CALFEDs draft ERP plan proposes
habirar restoration goals that include creating 64,000
acres of seasonal and perennial wetlands and 2,000 acres
of riparian habitar, returning 37,000 o 57,000 acres
to tidal action and enhancing 8,000 acres of existing
seasonal wetdlands. About 1,700 acres of wetland res-
toration projects were funded under che accord’s

California Wetlands Conservation Policy
1n 1993, a California wetlands conservation policy was

established. The goals of the policy were to essablish a

framework and a straregy that would:

» Ensure no cverail net loss and achieve a long-term net gain
in the quantiry, quality, and permanence of wetlands acreage
and values in California in 2 manner that foscers creativiry,
stewardship, and respect for private propercy

» Reduce procedural complexity in the administration of
State and federal wetands conservation progrars

» Encourage parcnerships to make landowner incentive

4-47

Category III program in 1995 and 1996

CVPIA required DOI to provide water supplies
to the wetlands areas shown in Table 4-22. The
Sacramento Valley refuges were to be provided with
water supplies specified in a 1989 refuge water supply
investigation prepared by USBR, and the San Joaquin
Valiey wetlands areas with supplies specified in USBR’s
San Joaquin Basin Action Plan/Kesterson Mirtigation
Action Plan. This water supply was to be provided in
two increments—the first corresponding to the exist-

programs and cooperative planning effores che primary

focus of wetlands canservation and restorasion

The policy recommended campletion of a statewide
inventory of wetlands which would lead to the establishment
of a formal wetland acreage goal Thisinventory isin progress
The Resources Agency expects these policies to result in
improved status for 30 to 30 percent of the Stase’s weslands
by the year 2010 Based on an estimate of 450,000 acres of
existing wetdlands in the State, as much as 225,000 acres of
wetland could be improved, restored or proteceed

WATER USE
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TABLE 4.22
CVPIA Refuge Water Supplies® (1af}

Refuge Level 2 Supply ar Level 4 Supply at
Refuge Boundary Refiuge Boundary

Sacramento Valley Refuges
Sacramento Nazional Wildlife Refuge 46 4 50.0
Delevan National Wildlife Refuge 209 30.0
Calusa National Wildlife Refuge 250 25.0
Sutrer Nadenal Wildlife Refuge 235 300
Gray Lodge Wildlife Management Arex 354 44 0
Total for Sacramento Valley Refuges 151.2 179.0

San joaquin Valley Refuges
San Luis Nadonal Wildlife Refuge 190 19.0
Kestersan National Wildlife Refuge® 100 10.0
Vola Wildlife Manzgerent Area 13.0 16.0
L.os Banos Wildlife Management Area 16.6 235

San Joaguin Basin Action Lands

Freitas 5.3 53
West Galle 108 10.8
Sale Slough 67 100
China Island 7.0 105
Grasslands Resource Conservation Distict 1250 180.0
Mendota Wildlife Manapemene Arez 276 29.7
Merced National Wildlife Refuge 15.0 16.0
East Gallo 8.9 133
Kesn National Wildlife Refuge 9.9 25.0
Pixley National Wildiife Refuge 13 6.0
Total for San Joaquin Valley Refuges 276.1 377.1
427.3 556.1

Total for all Refuges
+ Tabic is exceepred fram 1997 draft CVPLA PEIS.

5 Kesterson NWR was mesged with San Luis NWR subsequenr to CVPLA enacement

ing average annual deliveries that the wetdands had been
receiving from drain water and other sources, and the
second corresponding to the ultimate or optimum
management levels of the wedands. The first incre-
ment of water supply (Level 2) was to be provided by
reallocation of CVP supplies. The second increment
(Level 4) was to be acquired through purchases from
willing seilers. DOT was to0 acquire all of the second
increment of supply by 2002 USBR has operated the
CVP to provide the Level 2 supplies, and has been
making year-to-year short-term warer purchases for the
increments of Level 4 supply. USBR and USFWS have
been studying conveyance alternatives (and ground-
watrer extraction, in addition to surface warer supply
alternatives) associated with making these increased
supplies available to the refuges.

CVPIA also required DOI to prepare a report by
Seprember 1997 to investigate methods of improving
water supplies in the Central Valley for existing pri-
vate wetlands and for 120,000 acres of new wetlands.
The 120,000 acres camne from wetland restoration ob-

WATER USE

jectives of a Central Valley Habitat Joint Venture re-
port. USFWS's report is curtently in preparation.

Additionally, the act required that financial
incentives be made available to farmers wichin the CVP
service area for fliooding agricultural lands to provide
waterfowl habitat, The incentives include cost-sharing
for water purchases, pumping costs, facility construc-
tion {e.g., water control structures), and upgrades or
maintenance o existing facilities. CVPIA caps the
funding for this program at $2 million per year and
the program terminates in 2002

In 1986, the North American Warterfowl Manage-
ment Plan was signed by the United Stares and Canada.
The plan was updarted in 1996 and Mexico became a
signacory. NAWMP provides a framework for warer-
fowl management in North America through 2010; i
includes numerical goals for waterfowl populations and
for habirat protection, restoration, and enhancement.
Implementing NAWMP is che responsibility of joint
ventures in which governmencal agencies and private
organizations pool resources to address habitat needs.
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There are four NAWMP joint ventures covering parts

of California A fifth joint venture is being considered

in Southern California. The four existing joint ven-
tures are described below.

The Central Valley Habirar Joint Venture, estab-
lished in 1988, was the first California joint venture.
CVH]V adopted six goals for the Central Valley:

+  Protect 80,000 acres of wetlands through fee
acquisition or conservation easement.

»  Restore {and protect) 120,000 acres of former
wetlands.

»  Enhance 291,555 acres of existing wetlands.

= FEnhance water-based habitar on 443,000 acres
of private agriculrural land.

»  Secure 402,450 af of water for 15 refuges in the
Central Valley.

+  Secure CVP preference power for public and private
lands dedicated to wedand management {i.e., provide
access to Jow-cost power generated at CVP facilities).
In 1990, the Legislature authorized the Inland

Wetlands Conservation Program administered by the

Wildlife Conservation Board. This program carries out

some CVH]V objectives by administering a $2 mil-

lion per year program to acquire wetland habitat.

The Pacific Coast Joint Venture encompasses
coastal wetlands, major rivers, and adjacent uplands
from northern British Columbia to the northern edge
of San Francisco Bay. In California, there are two fo-
cus areas with strategic plans outdlining specific targer
areas and acreage objectives. Almost all the wetlands
are coastal projeces with lictle or no freshwater require-
ments. Objectives for the northern focus area (Del
Norte and Humboldt counties) are:

«  Maintain 22,000 acres of seasonal wet pasture in ag-
ricultural usage comparible with water-associated
wildlife.

*  Permanently protect an additional 10,500 acres of
key wetlands through easements or fee acquisitions.

»  Protec, restore, and enhance 10,100 acres of wetlands
on existing public lands

+  Assistlandowners to protect, enhance, and restore
5,000 acres through cooperative projects.
Objecrives of the southern focus area {Mendocino,

Sonoma, and Marin Counties excepting watersheds

draining to San Francisco Bay) are:

*  Permanentdy secure through fee acquisition or ease-
ments an additional 20,000 acies of coastal and inte-
riot wetlands, riparian habitats, and associated uplands.

»  Restore 3,500 acres of reclaimed coastal and interior
wetlands on private and public lands.

"« Enhance 5,500 acres of coastal and interior wetlands

and riparian habirats on public and private lands

Approximately half of the acreage in the southern
focus area is inland (nontidal) habitat requiring fresh
water.

The Intermountain West Joint Venture encom-
passes parts of Canada and Mexico and all or part of
eleven western states, including eastern California. The
California action group has completed a working agree-
ment and drafted plans for six focus areas Acreage goals
for acquisition, restoration, and enhancement have not
been established.

The San Francisco Bay Joint Venrure was estab-
lished in 1995. Its managemenc board is drafting an
implementation strategy. Formal acreage goals and
timelines for acquisition and restoration projects will
be established. It is expected that many of the areas
protected or restored by the SFBJV will be tidal areas
with litdle or no fresh water requirement.

Refuge Water Supply Conservation Programs.
In the spring of 1997, a refuge warer supply interagency
coordinated program task force was formed as an out-
growth of discussions in CALFED and CVPIA
programs regarding the need to have best management
praceices for water conservation on wildlife refuges.
The goal of the task force is to develop a common
methodology for water management planning, includ-
ing water conservation actions, for the federal, State,
and private refuges covered in CVPIAs refuge water
supply provisions. A draft document containing BMPs
or efficient water use guidelines for the refuges is sched-
uled to be released for public review in 1998.

Wetlands Water Use. Bulletin 160-98 quancifies
applied water needs only for managed wedands, be-
cause other wetlands types such as vernal pools or
coastal wetlands use naturally-occurring warter supply
(precipitation or tidal action). Managed wetlands are
defined for the Bulletin as impounded freshwater and
nontidal brackish water wetlands. Managed wetlands
may be State and federal wildlife areas or refuges, pri-
vate wetland preserves owned by nonprofit
organizations, private duck clubs, or privately owned
agriculrural lands flooded for cultural pracrices such
as rice straw decomposition. Figure 4-13 shows
California’s publicly owned wetlands Some of the larg-
est concentrations of privately owned wetlands are the
duclk clubs in the Suisun Marsh and the flooded rice
fields in the Sacramento Valley. (Acreage of rice fields
flooded to enhance decomposition of stubble remain-
ing after harvest and to provide habitat for
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FIGURE 4-13
Publicly-Owned Fresh Water Wetlands
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overwintering waterfowl was identified by Department
land use surveys.)

State and federal wetlands in the Cenrral Valley
are normally managed to support several types of wild-
life use areas—permanent rarsh, seasonal marsh,
irrigated waterfowl food crops {such as millet, rice, or
smartweed), and non-irrigated uplands. Each has dif-
ferent applied warter requirements, as indicared in
Table 4-23, which shows typical ranges for Central
Valley wetlands. Table 4-24 shows wetlands water de-
mands by region.

TABLE 4-23
Ranges of Applied Water on Central Valley
Managed Wetlands (af/facrelyear)

Stemmary of Environmental Water Use

Table 4-25 shows base 1995 and forecasted 2020
environmental water use by hydrologic region The
large values in the North Coast Region illuscrate che
magnitude of demands for wild and scenic rivers in
comparison to other environmental water demands.

Water Use Summary by Hydrologic
Region

Tables 4-26 and 4-27 summarize California ap-
plied water use by hydrologic region. The tables
combine the urban, agricultural, and environmensal
warer use described in this chapter. These demands,
together with the warter supply informarion presented

Iype af Use Applied Water :
in Chapter 3, are used to prepare the statewide water
Permanent marsh 5-10 S
Seasonal marsh 2-10 balance shown at the beginning of Chapter 6 and the
Ierigated waserfowl food crops 1-4 regional water balances shown in Chaprers 7-9.
TABLE 4-24
Wetlands Water Use by Hydrologic Region (taf)
1995 2020
Region Average Droughe Average Drought
North Coast 325 325 325 325
San Francisco Bay 160 160 160 160
Cenrral Coast 0 0 0 0
South Coast 27 27 31 3
Sacramento River 632 632 632 632
San Joaquin River 250 230 240 240
Tulare Lake 30 50 53 53
North Lehonuan 18 18 18 18
South Lahontan 0 0 Q 0
Colorado River 39 38 44 43
Total {rounded) 1,480 1,480 1,500 1,500
TABLE 4-25
Applied Environmental Water Use by Hydrologic Region (taf)
2020
Region Average Drought Average Drought
North Coast 19,544 9,518 19,545 9,518
San Francisco Bay 5,762 4,294 5,762 4,294
Central Coast 118 37 il8 37
South Coast 100 82 104 86
Sacramento River 5,833 4,223 5,839 4,225
San Jeaquin River 3,396 1,904 3.411 1,919
Tulare Lake 1,672 809 1,676 813
Nerch Lahonan 374 256 374 256
South Lahonan 107 81 107 81
Colorado River 39 38 44 453
Totwal (rounded) 36,940 21,240 36,980 21,270
4.51 waTER Ust B
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TABLE 4-26
California Average Year Water Use by Hydrologic Region {taf)

Z5p

1995 2020
Region Urfian Agricultural Environmental Total Urban Agricvitural Envirommental Toral
{rounded) (rotnded)
Naorth Coast 169 894 19,544 20,610 201 9327 19,545 20,670
San Franasco Bay 1,255 98 3,762 7.110 1,317 98 5,762 7,180
Central Coast 286 1,192 118 1,600 379 1,127 118 1,620
South Coast 4,340 784 108 5.220 5,519 462 104 6,080
Sacramento River 766 8,065 5,833 14,660 © 1,139 7.939 5,839 14,920
San Joaquin River 574 7,027 3,396 11,000 954 6,450 3411 10,820
Tutare Lake 650 10,736 1,672 13,100 1,099 19,123 1,676 14,900
North Lahenran 39 530 374 940 50 536 374 9GO
South Lahontan 238 332 107 6380 619 257 107 980
Colorado River 418 4,118 39 4,570 740 3,583 44 4,370
Total (rounded} 8,770 33,780 36,940 79,490 12,020 31,500 36,980 80,500
TABLE 4-27
California Drought Year Water Use by Hydrologic Region {taf)
1995 2020
Region Urban Agricaltural Envivonmental Total Urban Agricuitural Envivonmental Toral
{rounded) {rounded)

MNorth Coast 177 973 9,518 10,670 212 1,011 9,518 10,740
San Francisco Bay 1,358 108 4,294 5,760 1,428 108 4,294 5,830
Cenrral Coast 294 1,279 37 1,610 39t 1,223 37 1,650
South Ceast 4,382 820 82 5,280 5,612 484 86 6,1B0
Sacramento River 830 9,054 4,223 14,110 1,234 8,822 4,225 14,280
San Joaguin River 583 7.244 1,904 9,730 970 6,719 1,919 92,610
Tulare Lakce 6590 10,026 809 11,530 1,099 9,532 813 11,440
North Lahontan 40 584 256 880 51 594 256 900
South Lahontan 238 332 81 650 619 257 81 960
Colorado River 418 4,118 38 4,570 740 3,583 43 4,370
Total (rounded} 9,010 34,540 21,240 64,790 12,360 31,330 21,270 65,960
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